PROCEEDINGS 



0 F 

THE ROYAL IRISH ACADEMY 

PAPERS READ BEFORE THE ACADEMY 

I. 

THE APTERY G OTA OF THE SEYCHELLES. 

By PROFESSOR GEORGE H. CARPENTER, M.Sc., M.E.I.A., 

Royal College of Science, Dublin. 

Plates i -XVII I. 

Rend February 14. Published June 5, 1916. 

The collection of wingless insects described in this paper was made as part of 
the work of the Percy Sladen 'Trust Expedition to the Indian Ocean in 1905 
and subsequent years under the leadership of Professor J. Stanley Gardiner, 
F.R.S., of Cambridge. 

Many of the specimens were collected by Professor Gardiner himself, others 
by Mr. J. C. F. Fryer; but the greater part of the collection was obtained by 
Mr. Hugh Scott, of the Cambridge University Museum. He spent eight months 
on the Seychelles during the years 190S-9; and an interesting account of his 
methods of work, w T ith descriptions of the various islands visited, and the 
nature of the mountain-forest regions from which most of the insects 
come, will be found in a paper (1910) published in the Linnean Society’s 
'Transactions, in which have appeared most of the results of the Sladen 
Expedition hitherto issued (Gardiner and others, ’OT-’IT). 

For the privilege of examining this highly interesting collection I am 
indebted to the kindness of Professor Gardiner, to whom and to Mr Scott my 
best thanks are further due for much information willingly given, and for 
patience under long delays due to the pressure on my time of other work. 
The publication of the paper by the Royal Irish Academy during war-time 
has been much facilitated by a grant, which is gratefully acknowledged, from 
the Council of the Eoyal Society. It is worthy of remembrance that a former 
Secretary of the Academy, E. Perceval Wright; made, nearly fifty years ago, 
a biological expedition to the Seychelles, and described some plants from the 
islands in our Transactions (’71). 

A general account of the area in which the collection was made has been 
given in Professor Gardiners paper (’06) on the Indian Ocean, and in his 
contributions to the Reports of the Expedition (’07-’14). The vast majority 
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of the specimens come from the granite islands of the Seychelles Archipelago 
in the restricted sense ; most are from the forest-clad, mountainous islands of 
Mahe and Silhouette, a much smaller number from the islands of Felicite and 
Praslin. Collections of Apterygota were also made on Coetivy to the south 
and on some of the coral islands to the south-west of the true Seychelles 
group — the Amirante and Farquhar, and Aldabra — the latter of which lie 
north-west of Madagascar. A discussion on the geographical bearing of the 
facts of distribution of the insects is given at the end of this paper 
(pp. 48-55). 

The Apterygota are now generally recognized as a sub-class of the 1 nseeta, 
showing a number of interesting primitive characters which afford a strong 
presumption in favour of the view that their universally wingless condition 
is to be regarded as a survival inherited from the remote ancestors of insects, 
and not as an adaptation to some abnormal mode of life like the parasitism 
of such insects as lice and fleas, whose winglessness is clearly a secondary 
character. On account of their inability to fly, and the wide and often 
discontinuous range of many genera and species compared with the curiously 
restricted distribution of others, the Apterygota may be regarded as specially 
important in faunistic studies which open up problems of ancient geography. 
The rich collections of these insects which have been gathered in the Seychelles 
and neighbouring archipelagoes promise, therefore, results of some importance. 
The two main orders of Apterygota which were recognized by Lubbock in 
his classical monograph (78), the starting-point for most English-speaking 
students of the group, are both well represented in the collections now 
described. These orders can be readily distinguished by superficial 
characters : — 

A. Feelers long, multiarticulate. Ten abdominal segments. Often 

eight pairs of simple abdominal appendages, . . Thysanura. 

B. Feelers with four to six segments. Abdominal segments six 

only. At most three pairs of abdominal appendages, reduced 
or modified, ......... Collembola . 

Order THVSAXUEA. 

The Thysanura or “ Bristle-tails ” are well represented in the fauna of the 
Seychelles. Hitherto only two species of the order — Acrotelsa collaris (Fab.) 
and Lepidospora Braueri Eseli. — appear to have been recorded from the 
archipelago ; both of these belong to the extensive family of the Lepismidae. 
In the collection now described, eight species (four of them new) of this 
family are enumerated, besides three of the Machilidae, and one each of the 
Campodeidae and the Iapygidae — all of these being apparently new. Thus 
the four principal families of the Thysanura have members among the insects 
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of the Seychelles. These families are easily distinguished by readily observed 
structural eharaeters. 

A. Jaws projecting beyond the mouth; maxillae and labium 

developed somewhat as in typical mandibulate insects, with 
conspicuous jointed palps. A median jointed tail-process. 

S ub-ord er Eetotrophi . 

a . Body not flattened dorso-ventrally ; dorsal aspect of 
thorax markedly convex. Head with paired and 
median ocelli in addition to the large compound eyes. 
Abdominal segments 1-7 with exsertile vesicles, 2-9 
with unjointed stylets, 10 with long jointed cerei. 

Family Machilidae. 

h. Body flattened dorso-ventrally. No ocelli; compound 
eyes relatively small. Abdominal segments usually 
without exsertile vesicles (on segments 2-7 in some 
Nieoletiinae), stylets usually on segments 7-9 or 8-9 
only (rarely 2-9), .... Family Lepismidae. 

B. Jaws apparently retracted within the head; maxillae and labium 

highly modified with palps unjointed or absent. No median 
tail-process, ....... Sub-order Entotrophi. 

e. Cerei modified into forceps, . . . Family Iapygidae. 

d . Cerei elongate with sensory bristles, . Family Campodeidae . 

Family MACHILIDAE. 

Our knowledge of the various genera comprised in this family has 
been vastly extended during recent years through the work of Silvestri 
m, ’05, ’ufi, ’ll; and Verhoeff (’L0). The latter author has deemed it 
advisable to recognize three distinet families instead of one. While the 
characters used in this discrimination — the shape and extent of the abdominal 
sterna and the number and arrangement of the exsertile vesicles wliieh 
these bear (see Plate II, figs. 19-23, 27-31 e.v.) — are of undoubted value in 
facilitating classification and indicating relationship, they are not of sufficient 
importance to justify family-distinctions. The Machilidae, as generally 
understood, form such a natural and easily recognized group of Thysanura, 
that Silvestri is undoubtedly to be commended for following the older 
entomologists in regarding the inseets as constituting a single family. 
Verhoeff s divisions may conveniently be regarded as sub-families— to be 
distinguished thus — 

A. Abdominal segments all with very small sterna, and bearing at 

most one pair of exsertile vesicles, . . . Meinertcllinae. 

\B] 
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B. Abdominal segments from 2nd to 7th, inclusive, with relatively 
large triangular sterna. 

a. Only one pair of exsertile vesicles on any abdominal 

segment, ....... Pracniachilinac. 

b. Two pairs of exsertile vesicles on abdominal segments 

2-3, 2-4, 2-5, or 2-6, .... Machilinac . 

The last-named group (Macliilinae) is alone represented in the collection 
from the Seychelles. Three species, all new, differ so definitely from any 
members of the family hitherto known that a new genus is required for 
their reception. 

Corethromachilis 1 gen. now 

Feelers, maxillary palps, legs, and ninth abdominal stylets scaled. Apex 
of mandible feebly toothed. Lacinia of maxilla with a complex “ brush ” of 
lanceolate bristles. Legs of second and third pairs with coxal processes ; 
beneath the tip of the terminal (third) segment of the foot in all three pairs 
a dense mass of lanceolate bristles forming a “ brush ” or scopula. Abdominal 
segments with moderately large triangular sterna, the first, fourth, fifth, sixth, 
and seventh with one pair of exsertile vesicles each, the second and third 
with two pairs each. Male with feebly jointed gonapophyses on the eighth 
and ninth abdominal segments; penis short, not reaching apex of the ninth 
sub-coxa. Female with ovipositor not, or hardly, projecting beyond ninth 
abdominal stylets. 

Type, Corethromachilis Gardincri (sp. nov.) Seychelles. 

This genus is of interest from the reduction to two of those abdominal 
segments which have two pairs of exsertile vesicles each. In the typical 
genus Machilis there are four segments thus provided ; in Coryphophthalmus 
(Verhoeff, ’10) three. In this character, therefore, Corethromachilis ap- 
proaches lTaemacliilis and its allies, in which there is but one pair of 
exsertile vesicles on each abdominal segment from the first to the seventh, 
inclusive. But the most remarkable feature in Corethromachilis is found in 
the wonderful arrays of bristles on the lacinia of the maxilla and beneath the 
tip of each foot, forming the brush-like organs that have suggested the generic 
name. Except in the case of the aberrant 6'. gihha , described below, there is 
nothing to attract attention m the general appearance of the species. Indeed, 
the naturalist studying the Maehilidac is struck with a monotony throughout 
the family in the main features of their superficial aspect, which is yet 
accompanied by a range of variation in details of the cxoskelehm which 
afford reliable characters for classification. All the specimens of Corethro- 
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maehilis were collected in mountain-forest regions, offering in this respect a 
great contrast in habit to most Machilidae, which delight in stony places. 

Three species from the Seychelles are referable to this new genus ; they 
may be distinguished by obvious characters. 

A. Insects of the usual Machilid build ; paired ocelli transverse. 

a . Legs and claws short, scopulae large and very dense 

(fig. 17). Maxillary palps longer, 

Gorcthromachilis Gai rl inert. 

b. Legs and claws long, scopulae less dense (fig. 44). 

Maxillary palps shorter. . ... C. brevipalpis. 

B. Metanotum raised into a great dorsal prominence (hg 45). Head 

with conical process between the eyes, paired ocelli shortly 
ovoid (tigs. 46, 47), . . . . . . . G. yibba. 



Corethromachilis Gardineri sp. nov. 

(Plates 1, II, figs. 1-26.) 

Paired ocelli (fig. 2 p.o.) of the usual dumb-bell shape, about a transverse 
diameter apart. Feelers more than twice as long as body (fig. 1); basal 
segment (fig. 2) three times as long as broad; regions of flagellum (fig. 3) 
with 16-18 segments each. Mandible (fig. 4), maxillula (fig. 5 Mod), tongue 
(fig. 5 hy ), galea of laeinia (fig. 6 g), and labium (fig. 1 2) exceptionally broad 
in proportion to their length. Maxillary palp one-third length of body. Legs 
short, claws' remarkably short, aud scopulae very dense (fig. 17). Stylet on 
second abdominal segment (fig. 20) with numerous bristles but without 
terminal spine. Median tail-process nearly twice as long as body ; cerci half 
as long as body (fig. 1). 

Length of body 14 mm. Colour (with scaling), dark metallic purple with 
white rings on feelers, cerci, and tail-process. 

Localities. — Mahe : Foret Noire district and Cascade, 1000 feet and over 
(August, 1905, September and October, 1908) ; Montague Alphonse, Cascade, 
1800 feet (December, 1905). Silhouette : forest near Mare aux Cochons, over 
1000 feet (August and September, 1908). Praslin : Cotes d’Or Jungle 
(November, 1908). Specimens numerous in all these localities. Mr. Scott 
records that they all come from mountain forests, mostly among the dead 
leaves, both fallen and still hanging, of palms and other trees. 

This species is remarkable for the lateral extension of the jaws and 
tongue The base of the mandible (fig. 4) has a strong prominence on its 
outer border, while the tongue (fig. 5 hy) and the maxillulae (fig. 5 Mxl) are 
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unusually broad in proportion to their length. They show, in the main, the 
arrangement- of parts characteristic of the Machilidae. In the maxilla , the 
galea (figs. 6y, 9, 10) is remarkably broad and flattened, its free border 
merging into a delicate membranous ridge, strengthened by rib-like 
thickenings, and its outer corner bearing a group of minute sensory spines 
projecting from papillae (figs. 10, 11). The lacinia (figs. 6/, 7, 8, 9) exhibits 
in perfection the large and wonderfully formed head to which reference has 
been made in the generic description. From the terminal teeth ( t ) a 
lamella {la) extends on either aspect, embracing a considerable cavity from 
whose recesses spring more thau fifty lanceolate bristles forming the 
characteristic “brush." Such a brush, though in a far less highly developed 
condition, has been figured by Borner (’OS, PL VI. fig. 1 L) from a Japanese 
species of Machilis, and by the present writer (’13, PL 11. fig. 6 a) in 
Petrobius. Borner calls the structure “tier Mitlelanhang.” The hinder edge 
of the lamella (see figs. 7, 8 la \ is produced into three prominent teeth t ') ; its 
front edge (fig. 9 Id) has a rather sinuate margin, but ends in a single, sharp, 
delicate tooth (t"). The maxillary palp (fig. 6 p) is of the usual form, its first 
segment with a strong backwardly directed conical process, its succeeding six 
segments with the proportionate lengths 10 : 10 : S : 11 : 9 : 13. The whole 
palp measures 5 mm. in length; the terminal segment as usual bears many 
strong spines. The labium (fig. 12) has a relatively broad and short 
sub-ineutum ; the terminal segment of the labial palp carries a number of 
rows of flattened tapering sensory spines 'fig. 13). 

The short claws and the dense scopulae below the terminal segment of 
each foot (fig. 17) give the insect a very characteristic appearance. The 
bristles of this scopula have a regular lanceolate shape towards the tip 
(fig. IS,, hut this specialized condition can be traced through a series of 
gradations from the ordinary bristles of the leg. The coxal process of the 
second leg (fig. 15) is narrower than that of the hind-leg (fig. 16;. 

Of the abdominal segments, the first (fig. 19) is remarkable for the 
reduced sternum, the second for the hairy, unspiued stylets (tig. 20), and 
most of the others for the sinuate sutures between the sub-coxae and the 
sterna. The male genital segments (figs. 24 and 2 5 ; do not call for special 
remark ; the penis (p) and nunupophyscs arc short; the latter show imperfect 
jointing, and bear numerous spines iu rows along their inner faces (fig. 26). 
The stylets of the eighth and ninth segments have very long spines. In the 
female the gonapophyses are relatively short, with sixty-four rings on those 
of the eighth, and an e^ual number on those of the ninth, segment. 
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Corethromachilis brevipalpis sp. nov. 

(Plates II, III, figs. 27-44; Plate V, figs. 63-6.) 

Paired ocelli (fig. 35 p.o.) long and narrow, almost in contact centrally. 
Feelers longer than the body, basal segment two and a half times as long as 
broad (fig. 35); regions of fiagellnm (fig. 36) with L4-16 segments each. 
Jaws of typical machilid form, “ brush 55 of maxilla less prominent than in 
C. Gardineri. Maxillary palp one-fifth length of body. Legs (fig. 43) 
moderately long; claws long and scopula scanty (fig. 44). Stylet on second 
abdominal segment (fig. 28 st) with short terminal spines. Median 
tail-process longer than body ; cerci as long as body. 

Length (without appendages) 15 mm. Colour of scaling rather paler 
than in C. Gardineri . 

Localities . — Mahe : in the mountain forests (August and September, 1908). 
Silhouette : forest near Mare aux Cochons, 1000 feet (September, 1908). A 
number of specimens from each locality, but the species is evidently less 
abundant than C. Gardineri . 

C. brevipalpis is a somewhat larger species than G. Gardineri , but the 
maxillary palp (fig. 39 p) is absolutely shorter and feebler than in the latter 
(see fig. 6jp). The jaws of C. brevipalpis differ less markedly from those of 
typical Machilids than do the corresponding structures in C. Gardineri , the 
mandible (fig. 37) and maxillula (fig. 38 Mxl.) being of the proportions usual 
in the family, and the galea (fig. 39, 40 g) of the maxilla being longer than 
broad. The lacinia (fig. 40) is furnished with a “ brush.” but its bristles are 
less numerous and prominent than those of G. Gardineri. The first segment 
of the maxillary palp has its process sub-cylindrical; the proportions of the 
other six segments are as 5 : 4 : 5 : 7 : 5 : 6. The legs are of the same general 
build as those of C. Gardineri , but longer, and the conspicuous claws, with a 
slight tendency to indentation along the inner edge, and the scanty 
scopulae (fig. 44) make discrimination between the two species easy. The 
abdominal segments and their appendages (figs. 27-34) correspond closely with 
those of C. Gardineri , except that the stylets of the second (fig. 28 st) have 
distinct though short terminal spines. The tip of the ovipositor reaches only 
to the base of the spine on the ninth abdominal stylet. Its gonapophyses 
have from fifty-five to sixty segments each (figs. 63-64). 

The ovipositor in these insects is well worthy of study, though of less value 
than the male reproductive processes in specific determination. There are 
two pairs of gonapophyses on the eighth and ninth segments respectively (see 
figs. 63, 64 go ) ; the bases of these are connected with the inner anterior 
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corner of the sub-coxae to which they belong. Each gonapophysis is worked 
by appropriate muscles — an adductor (fig. 65 ad) the insertion of which is 
carried but a short distance along the appendage ; and an extensor fig. 65 crt). 
some of whose fibres are inserted close to the base, while a few, drawn out to a 
great length, extend right along the outer margin of the gonapophysis, almost 
to its tip (fig. 65 ext'\ The segmentation of these appendages is well marked ; 
the proximal segments (fig. 65 a) bear few, feeble, and short bristles; but 
beyond the extremity of the ninth abdominal sub-coxae these bristles become, 
almost suddenly, long, stiff*, and prominent (fig. 65 b), this character persisting 
almost to the extreme tip fig. 65 c). Each sub-coxa of the ninth segment 
articulates with a small, sub-triangular, basal sclcrite which from its position 
might be regarded as an episternnni (fig. 64 epst). From it originates an 
abductor muscle fig. 64 abJ), whose fibres pass, diverging slightly towards the 
axis of the body, and are inserted into the inner edge of the base of the 
snb-eoxa. 

The scaling of C. brevipalpis — as of the other species of Corethromachilis 
— resembles that found generally in the family. Two typical forms of scale 
from abdominal sub-coxae are figured (fig. 66), one being of a moderately 
broad, and the other of a narrower and elongate, type. Some of the smaller 
and more delicate scales are broader than long. 

Corethromachilis gibba sp. now 
(Plate IV, figs. 45-62.) 

Paired ocelli (fig. 46, 47 p.o.), short and ovoid, situated on either side of a 
conical prominence in front of the eyes. Jaws transversely extended, and 
brush of maxillary laeinia complex, as in C. Gardiner/. Maxillary palp 
nearly half as long as body. Thorax with the mentanotum produced dorsal- 
wards into a prominent hump; margin of mesonotum broadly convex 
laterally, and sinuate in front (fig. 15). Legs short; foot-claws short and 
seopulae dense (fig. 55). Feelers and tail-process half as long again as body. 
Cerci two- thirds length of body. 

Length 10mm. Colour of sealing, dark. 

o’ 

Localities . — Mahe : Mare anx Cochons, 1500 feet, in dead leaves (January, 
1909, one female). Silhouette: 1500 feet, in high damp forest, among fallen, 
rotten palm-leaf bases, and other dead leaves in damp and shady jungle 
(eight specimens of both sexes, August. 1908, collected by Mr. H. Scott, who 
states that they jump vigorously). 

This insect, with the great hump on its metathorax and the outstanding 
conical process in front of the head, may be distinguished at a glance from all 
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known Machilidae. So conspicuous are these distinctive features that the 
establishment of a distinct genus for the species might be thought desirable 
by some entomologists. But in the structure of its jaws, feet, and abdominal 
segments and appendages the insect resembles so closely the two Corethro- 
machilis already described, that it seems reasonable to consider it cogeneric 
with them. It is suggestive that in C . gibbet the tendency to develop conical 
out-growths should be displayed both on the head and the metathorax. 

In the feeler the basal segment is three times as long as broad, and the 
regions of the flagellum have about 18-20 segments each (fig. 48). The 
arrangement of the ocelli is most remarkable, the median one looking directly 
downwards and those of the pair being placed close together on either side of 
the conspicuous prominence in front of the eyes (figs. 46, 47). The eyes are 
in contact for a comparatively short distance along the median axis of the 
head. As in 0. Gctrclincri , the mandible (fig. 49), tongue (fig. 50 hy ), maxillula 
(fig. 53 Mxl), maxillary galea (fig. big), and labium (fig. 52) are exceedingly 
broad in proportion to their length. The maxillary lacinia has a head with 
complex brush, resembling that of 0 . Garclineri (figs. 7, 8, 9) so closely that it 
is needless to figure the details. The legs (figs. 54, 55) also are very like those 
of G '. Garclineri ; the scopula, however, in G. gibbet is rather smaller, and the 
claws are a little longer than in the former. The abdomen of G. gibbet is 
relatively small as compared with that of the other species, as may be seen 
by comparing the outlines of the abdominal segments (figs. 56-60) with those 
of the corresponding structures on Plate II. On the second segment (fig. 56) 
the stylet has a short but distinct spine. The ninth stylet (fig. 60 st) has a 
slender, acute spine almost its own length. The male gonapophyses of C. gibbet 
are weakly developed and feebly jointed (figs. 61-62). 

It is well known that various interpretations of the genital armature of 
insects have been given by different students. The term gonctpophgses 
emphasizes the correspondence of these structures in the Thysanura with 
those in the Orthoptera and other insects which have a typically developed 
male and female armature. Terms such as “ telepodite ” and “ parameron 
have been applied by some authors who, like'Escherich (’04, pp. 23-6), regard 
a genital process as comparable to the terminal portion of a thoracic leg. 
Silvestri (’05 y pp. 794-7) has argued convincingly in favour of the opposite 
view : that the abdominal stylets, rather than the gonapophyses, are to be 
regarded as appendicular ; and he has brought forward some reasons for con- 
sidering the latter as homologous with the exsertile vesicles on the unmodifieu 
abdominal segments. It is at least suggestive that the genital segments of 
the abdomen never bear exsertile vesicles in the Thysanura, 
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Family LEPISMIDAE. 

This family is fairly well represented in the fauna of the Seychelles, as 
shown by the collection now described, and there can be no doubt that further 
species await discovery. Students of the Lepismidae owe much to Escherich, 
whose beautiful monograph ( J 04) stands as a foundation for modern systematic 
work. He divides the family into three sub- families : — 

A. Inner edge of maxillary lacinia with teeth and bristles. Head 

never longer than prothorax. 

a. Sub-coxae of genital segments broad and fiat, covering 

bases of gonapophyses. Eyes present. Terminal seg- 
ment of maxillary palp without sensory papillae. 
Body always scaled, ..... Lcpisminae. 

b. Sub-coxae of genital segments narrow, not covering bases 

of gonapophyses. Eyes wanting. Terminal segment of 
maxillary palp with conspicuous sensory papillae. Body 
scaled or unsealed, ..... Kicoletiinae . 

B. Inner edge of maxillary laeinia smooth. Head longer than pro- 

thorax. Eyes present. Body unsealed, . . . Mcdndroniinae. 

The first and second of these sub-families are represented in the 
Seychelles : the last is known to include only a single species from Arabia. 
It is noteworthy that all the Seychelles Lepismidae belong to well-known and 
widespiead genera, in contrast to the Maehilidae. which are represented in 
the archipelago by a distinct and peculiar genus. 

m 

Lepismixae. 

The Lepismiuae in the collection are distributed among four genera — 
Lepisma, Isolepisma, Ctenolepisma. and Acrotelsa, which are thus distin- 
guished : — 

A. Bristles on head aud body-segments simple. Tenth abdominal 

tergite rounded, truncate, or emarginate. 

a. Bristles on face and terga arranged singly, not in 

combs,” ....... Lepisma. 

b. Bristles on face and terga arranged in “ combs. " Isolepisma. 

B. Bristles feathered. 

c. Tenth abdominal tergite long and acutely pointed, 

Acrotelsa. 

d. Tenth abdominal tergite truncate or emarginate, 

Ctenolepisma 
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In distinguishing genera, Escherich lays great stress on the nature and 
arrangement of the bristles, which are unfortunately often knocked off in 
preserved specimens. The scars marking their points of insertion are, how- 
ever, usually conspicuous. 

Lepisma Linne. 

This, the best-known genus of the family, has the little household 
European tf Silver -fish,” Lepisma snecharina Linn., as its type species. In 
the collection from the Seychelles the genus is represented by a single 
myrmecopbilous species, which is apparently new. A number of Lepismae 
from various regions are well known as guests of ants and termites. 

Lepisma intermedia sp. nov. 

(Plate Y, figs. 67-70). 

Thorax moderately convex laterally, abdomen evenly narrowed behind ; 
body about three times as long as broad. Feeler half as long as body. Eyes 
small and round. Abdominal terga with two pairs of dorsal bristles. Tenth 
abdominal tergum twice as long as ninth, sinuately emarginate behind, 
median tail process three times, cerci twice as long as tenth tergum (fig. 67). 
Ninth sub-coxa with inuer process only slightly longer than outer (fig. 68). 

Length 3-4 mm. Colour of scaling deep brownish violet dorsally, ventral 
surface, feelers, legs, and appendages generally pale yellow. 

Localities. — Mahe : Long Island, from a nest, in decayed log, of Phcidolc 
punctulata, an ant known in both Africa and Madagascar (July, 1908, three 
specimens). Felicite (1908, two specimens). 

Unfortunately all the specimens of this little Lepisma are dry and carded, 
so that it is not possible to make out many structural details. The legs 
have rather wide shins (fig. 69), and feet with the first and third segments 
each slightly longer thau the second. The shin bears at its outer tip the 
broad spur commonly found in this family, and some flattened sensory 
bristles (fig. 70) feebly hooked at the tip. L. intermedia comes nearest to 
L. Braunsi Escherich (from South Africa), and L. indica Escherich (’04, 
pp. 50-51), differing by its smaller size, relatively longer median tail-process, 
and shorter inner ninth sub-coxal processes. It resembles L. Braunsi in its 
emarginate tenth tergum, and L. indica in its round eyes. 

Isolepisma Escherich. 

This genus was established by Escherich (’01, pp. 61-2) for a single 
wide-ranging tropical species in the description of which no clear indication 
is given of what are considered generic as contrasted with specific characters. 
Now that a second species has to be described, it is possible to give a more 
precise diagnosis of the genus. 

\c 21 
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Body somewhat narrow; thorax not markedly broader than abdomen, 
whose tenth tergura is distinctly longer than the ninth. Bristles, simple or 
bifid at the tip, arranged in tufts on the head, and in “combs” of two or 
three each on the thoracic and abdominal terga. Two or three pairs of 
abdominal stylets. 

Isolepisma bisetosa sp. nov. 

(Plate VI, figs. 71-82.) 

Length 7*5 mm. Feelers, median tail-process and eerei shorter than the 
body (fig. 71). Terga of thoracic segments with a “comb” of two strong 
bristles at the hinder edge on each side of the middle line, and five or six 
lateral “eombs” (fig. 71). Terga of abdominal segments (II- VIII, inclusive) 
with two “ combs,” usually of three, but occasionally of four bristles at the 
hinder edge on eaeh side, and a comb of two bristles nearer the median line 
(fig. 71). Proeess of sub-eoxa of ninth abdominal segment in both sexes 
aeuminate, nearly half as long as the stylet (figs, 80, 81). Eighth abdominal 
segment of male (fig. 80), and seventh and eighth of female (fig. 81), with 
short stylets. Ovipositor in female (fig. 82) elongate, projecting beyond the 
tip of the ninth stylet for at least the length of the latter. 

The above features serve to distinguish this species from /, trisetosa , 
Eseli. (’04, pp. 62-3, PI. 1, fig. 1), which is rather smaller, has the feelers and 
caudal proeess as long as the body, and possesses paired eombs on the 
thoraeic segments consisting of three bristles eaeh. 

Localities . — Seychelles: Bird Island (1908); He aux Beeifs (H. P. 
Thomasset) ; Long Island (July, 1908;. Aldabra (J. C. F. Fryer, 1908-9). 
Farquhar (30th September, 1908). Providence: Cerf Isl. (J. S. Gardiner, 
3rd September, 1905). Amirante, Eagle Island (J. S. Gardiner, May- 
September, 1905). 

This species is apparently abundant, as it is represented by numerous 
examples from most of the localities. It is very elosely allied to I, trisclosa , 
Eseherich — the only species of the genus hitherto known — which has 
apparently a circumtropical range (Brazil, West Africa, Malay Archipelago). 

1 1 may probably be regarded as having been differentiated from /. trisclosa 
during a long period of isolation. 

Sufficient material of this species is available for an examination of the 
principal structures of the head. The lahrum (fig. 72 Ibr) is a short, broad 
plate, with arched front edge, hinged on to the face (fig. 72/), which bears 
numerous slender bristles, and two series— three on either side — of broad, 
bifid ones, like those that projeet in front of the clypeus. The mandible 
differs distinctly in shape from that of Ctenolepisma, figured by Eseherieh 
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(’04, PI. II, f. 26). There is a rounded condyle at the base, and the inner 
hind edge projects around the hollow into which the fibres of the adductor 
muscles pass (fig. 75). On the outer edge of the mandible are a number of 
bristles, most of them bifid like those of the head, but a few simple ; there are 
also some bifid bristles along the front inner edge, near the molar area, which 
is beset with a number of short, strong spines (fig. 76). Beyond these is a 
blunt projection, and the apex lias three prominent but not very sharp teeth : 
a slight difference between the apices of the right and left mandibles is 
noticeable. The mandible is worked by at least six distinct muscles. There 
are two retractors (fig. 75 re), inserted into the inner median ridge — 
one by a single tendon, and the other by a number of slender tendons. A 
posterior adductor muscle (fig. 75 ad. jr), with a tendinous insertion, pulls at 
the basal region of the mandible, while three median adductors (fig. 75 ad), 
one large and two smaller, with fibres radiating so as to be inserted along the 
inside of the outer wall, serve to draw the mandible strongly towards its 
fellow. A closely similar arrangement in Lcpisma saccJiarina has been 
described and figured by Borner (’09, pp. 104-5, fig. 2). 

The tongue in Isolepisma (fig. 77 hy) is small, with the tip hairy, and the 
peduncles almost parallel. The maxillulac (fig. 77 mxl) have a roughened 
apex, with fine, short bristles. No differentiation into galea and lacinia — so 
apparent in a Machilid maxillula — is here distinguishable. Hansen twenty 
years ago pointed out that the maxillulae of the Lepismidac arc feebly 
developed as compared with those of the other Thysanura, recalling the con- 
dition found in earwigs (’93), but no entomologist has hitherto given attention 
to these interesting structures in this family. 

The maxilla (fig. 78) resembles in its main features that of a Lcpisma 
figured by Escherich ( 5 04 ; PI. II, fig. 29). The tip of the lacinia has two 
strong teeth ; its inner edge is drawn out into seven delicate teeth, forming a 
“comb” (fig. 78/), proximal to which are eight prominent bristles. The 
musculature of the maxilla is like that found in biting insects generally ; there 
is a strong protractor muscle (pr.) on the inner edge of the cardo (c), while 
the muscles for working the galea and lacinia (g. m. and L m.) originate at the 
proximal end of the stipes, and have their fibres converging to the insertions 
at the bases of the lobes. 

The labium (fig. 79) has a short and broadly arched sub-mentum (s. m .), 
the mentum (??t), galeae ( g ), and laciniae (l) being small, somewhat rugose and 
spiny ; the distal edge of the lacinia is drawn out into a delicate ridge. The 
four-segmented labial palp has a very broad and blunt terminal segment 
(fig- 79*). 

In both sexes the inner process of the ninth abdominal sub-coxa (figs. 80, 
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82 s.c. } 81) is elongate, acute, and spiny. The penis (fig. 80 pc), as usual in 
Lepisma and allied genera, is short; the ovipositor projects far beyond the 
tip of the ninth abdominal stylets (fig. 82). 

Ctenolepisma Escherich. 

This genus was founded by Escherich f04, p. 75) to include Lepismidae 
characterized by the possession of numerous “ combs,” of feathered bristles on 
the thorax and abdomen, four being present on the greater number of the 
abdominal terga, and by the rounded truncate or emarginate edge of the 
tenth abdominal tergiun. It includes a number of species, whose collective 
range extends over the tropics and warmer temperate regions of the globe. 

Cteuolepisma longicaudata Escherich. 

A single female from Eelicite, Seychelles, 1908, is evidently referable to 
this species, which Escherich described (’04, pp. 83-4, fig. 31) from specimens 
found in houses in South Africa, and to which he referred doubtfully a 
specimen from Guinea. The presence of the insect on the Seychelles 
confirms his suggestion that it would be found widely distributed in the 
Ethiopian Region. 

Acrotelsa Escherich. 

This genus was established (’04, p. 105) for some Lepismids of relatively 
large size, distinguished from allied genera by the tenth abdominal tergiun 
being long and pointed. Escherich includes this genus in the sub-family of 
the Lepismatinae, among the diagnostic features of which [op. cit. y p. 36) he 
mentions the absence of sensory papillae on the terminal segments of both 
maxillary and labial palps, such sensory papillae being present in the 
Nicoletiinae. In Isolepisma, and probably in most of Jthe species of 
Lepisminae, both maxillary and labial palps are without these papillae, and 
so arc the maxillary palps in Acrotelsa. But in the three species of 
Acrotelsa from the Seychelles collection the labial palps have very con- 
spicuous papillae on the terminal segment, and one of these species is 
clearly identical with that described by Escherich as Acrotelsa coUaris (Fab.). 
Silvostri also has described some species of Lepsima with similar structures 
(4.3, pp. 8-11). It is necessary, therefore, to revise the diagnostic characters 
of the Lepisminae. and to recognise that in this feature members of the sub- 
family may approach the Xieoletiinae. The sensory papillae of Acrotelsa are 
shown in figs. 8S, S9 (A. doiujata , sp. nov.), 98, 99 (A. Scotti , sp. nov.), and 
101 (A. collar is). In the two former species the five papillae are arranged in 
a single row along the broad end of the terminal segment, while in A. collaris 
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they form a proximal row of three and a distal row of two. The cuticle of 
the papilla has a roughened, wrinkled surface, and is protrusible from a 
sub-cylindrical projection of the general firm cuticle of the appendage. 

In the examination and delineation of the insects of this genus I grate- 
fully acknowledge some valuable help from my colleague, Miss A. J . B.eilly, 
A.B.C.Sc. 

The three species of Acrotelsa from the Seychelles may be distinguished 
thus : — 

A. Large, indoor species, over 15 mm. No dorsal combs of bristles 

on thoracic terga, A. collaris (Fab.). 

B. Small species under 12 mm. A pair of dorsal “ combs ” on each 

thoracic tergum. 

a. Inner process of ninth abdominal sub-coxa very long, 

A. elongata , sp. nov. 

b. Inner process of ninth abdominal sub-coxa of normal 

length, A. Scotti , sp. nov. 



Acrotelsa collaris (Fab.). 

This widely distributed species — the common house-lepismid of the 
tropics —lias already been recorded from the Seychelles (Escherich, ’04, 
p. 108). It is found in both hemispheres, and there can be little doubt that 
its wide range is largely due to commercial importation. The presence of 
sensory papillae on the terminal segment of the labial palp has already been 
mentioned. The insect has been well figured by Oudemans (’90, PI. VI, 
fig. 1) and Escherich (’04, PI. I, fig. 3). 

Localities. — Seychelles: Bird Island (1 male, 1 female); Mahe: Port 
Victoria (3 specimens, dried and carded, 1908-9), Piound Island (1 specimen, 
dried, July, 1908). Coetivy Island (3 specimens, dried and carded, 1905). 
Aldabra: Picard Island (1 male, 1 female, January, 1909). 

Acrotelsa elongata sp. nov. 

(Plate VII, figs. 83-90.) 

Body-form elongate, narrow. Terminal segment of labial palp (figs. 88, S9j 
broad and sub-globose with five * sensory papillae. Each thoracic tergum 
with a dorsal and ten lateral “ combs ” of bristles on each side. Abdominal 
terga ii-viii with a dorsal and a marginal “ comb ” on each side. Tenth 
abdominal tergum acuminate, longer than broad, with four marginal “combs'’ 
on each side (fig. 83). Inner processes of ninth abdominal sub -coxa very 
elongate, their tips almost reaching the extremity of the ovipositor (fig. 90). 
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The feelers, eerei, and tail- process are unfortunately very imperfect in all 
the specimens. 

Length. 9 mm. Colour, pale with brown scalding : feelers, eerei. and tail- 
process dark-ringed. 

localities . — Aldabra (1908. coll. J. C F. Fryer, five females). 

This species is very closely allied to the North Australian A. product a 
Eseherieh ( ! 04, pp. 111. 112) with which it agrees in the immensely elongate 
ninth sub-coxal processes. A. prtduda, however, has a much narrower 
terminal segment to the labial palp, and a tenth abdominal tergurn that is 
shorter than broad (Eseherieh 1. c., fig. 45). It is remarkable that this most 
abnormal form from Aldabra should have its nearest ally on the Australian 
continent. 

:mme notes on the jaws of this Ac-rotelsa may be of interest. The mandible 
(figs. 84. 85 » is relatively longer and narrower than in Tsolepisma (see fig. 75), 
and more convex externally than in Crenolepisina (Eseherieh, 1904, Plate II, 
fig. 26). In the group oi fine spines at the molar area and the bifid bristles 
just proximal thereto this mandible agrees with those of Lepisminae generally. 
The maxilla fig. S6 calls for little remark : the somewhat acuminate tip of 
the galea projects well beyond the lacinia, which has the inner edge, just 
proximate to the apical tooth, serrate, with seven delicate lanceolate “comb” 
teeth, and armed with six prominent bristles (fig. 87). The labium (fig. S8) 
has the sub-mentum, ruentum, and lobes very broad, as well as the terminal 
segment of the palp, along the edge of which are five oval sensory papillae 
in a row (fig. S9 5. p.). 

Aerotelsa Scotti sp. now 
(Plate VIII, figs. 91-100.) 

Body-form elongate, narrow. Terminal segment of labial palp (fig. 9S/) ; , 
broad and sub-globose, arranged with five sensory papillae (fig. 99 $.p.). 
Each thoracic tergum with a dorsal and twelve lateral “combs ” of bristles on 
each side. Abdominal terga ii-viii with a dorsal and a marginal “ c-omh ” on 
each side. Tenth abdominal tergum acuminate, longer than broad, with fom 
marginal combs ’* on each side (fig. 91). Inner process of ninth abdominal 
sub-coxa moderately long, surpassing the tip oi the relatively short ovipositor. 
Gonapophyses slender, cylindrical, feebly segmented (fig. 95). 

As with the previous species, the few specimens are all very imperfect as 
regards feelers, eerei, and tail-process. 

Length, 11 m m. Colour, pale with brown scaling. 

Localitie s . — Aldabra : lie Esprit and Takamaka (November, 190S. four 
females, J. C. F. Fryer, coll.). 
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This species is not closely allied to any mentioned in Escherich’s 
“ System 55 (1904), but it comes very near to A. Vocltzkowi, subsequently 
described by him from Madagascar (’10), which differs from A. Scotti mainly 
in having only seven marginal combs on the thoracic terga and only three on 
each side of the tenth abdominal tergum. The jaws of A. Scotti resemble 
rather closely those of A. elongate . Some details for comparison are shown 
on Plate Vi II (figs. 92-3, 9G, 98), but they do not call for special description. 
In the leg (fig. 100) the shin has the usual prominent spur overhanging 
the base of the proximal segment of the foot, whose third (distal) 
segment carries between the two claws a slender, almost straight, claw- 
like empodimn. 



NlCOLETIINAE. 

Eseherich ('04) included four genera — Atelura, Lepidospora, Nicoletia, and 
Trinemophora in this sub-family ; the two former only are represented in 
the collection from the Seychelles. Atelura, as understood by Eseherich, 
includes a number of small, scaled, blind insects, resembling Lepismae in 
general aspect, which live as the guests of ants and termites. Silvestri (’08) 
has referred some of Escherich’s speeies of Atelura to several distinct genera. 
Only a few speeies of Lepidospora are known from various tropical and sub- 
tropical countries ; these are large, sealed, free-living, bristle-tails. Possibly 
some examples of the wide-spread scaleless Nicoletiae await discovery in the 
Seychelles. 

Atelura Hey den. 

Two dried specimens represent this genus in the collection. They appear 
identical with or very close to one of Escherich’s species of this genus in tire 
wide sense, and as they are unsuitable for microscopic examination, I refrain 
from any attempt to diseuss their relationship among Silvestri’s groups. 

Atelura nana Eseherich. 

In the small size (under 2 mm. long), pale colour, and long dense bristly 
covering (two or three rows on the thoracic segments) the Seychelles speci- 
mens agree closely with this species described from South Africa (’04, p. 127, 
fig. 53), where it was found in nests of Phcidole punctulcita Mayr. 

Locality . — Mahe : Bound Island (from nest of Pheidole in broken stone, 
19th July, 1908, two specimens). 

Lepidospora Eseherich. 

Escherieh founded this genus (’04, pp. 131-2) for the reception of the 
species L . Brancri , described by him from a single male specimen which was 
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brought from the Seychelles to the Hamburg Museum. He referred to this 
genus another species L . gracilis (Lc„ p. 178) founded on a single female from 
Sumatra. Subsequently Silvestri ('08 a, pp. 382-4) described L . Escherichii 
from Corfu, L . ceylonica (HO, pp. 95-G) from Ceylon, and L.afra (’08 b, p. 12) 
and L. meridionalis (Ho, pp. 12-13) from South Africa. These species all 
agree in their fairly large size and narrow build, in which they resemble the 
Xicoletiae,- while, unlike the members of that genus, their bodies are scaled. 
The species of Lepidospora, thus apparently few in number and scattered in 
their distribution, show a strange divergence in the form of the ovipositor. 
In L. Braueri (whose female is described below) the gonapophyses (Plate X, 
figs. 117, 118, go . 119) are thick, unjointed, and spindle-shaped, like those of 
Atelnra ; the same form of ovipositor is found also in L. Escherichii Silvestri. 
On the other hand, in L. gracilis Escherieh and Z. meridionalis Silvestri the 
gonapophyses are elongate, slender, and jointed like those of Xicoletia and of 
most of the Lepisminae. In L. ceylonica, Silvestri they are thick and jointed. 
In this character, therefore, the structure of Lepidospora indicates an 
interesting transitional condition. A primitive feature of Lepidospora is 
seen in the presence of eight pairs of abdominal stylets ; this large number, 
characteristic of the Machilidae, is reduced to two or three pairs in most 
species of the Lepismidae. 

Lepidospora Braueri Esch. (1904). 

(Plates IX, X, figs. 102-120). 

This very curious and interesting species is described and figured in 
Eschcrich’s Monograph from a single male, collected in the Seychelles, and 
preserved in the Hamburg Museum. The present collection contains several 
specimens of both sexes (all from the high level forest regions), so that some 
account of the structural features of the insect can be given. Attention has 
been especially paid to the jaws and to the ovipositor in the females. 

Localities . — ilahe, in mountain forest: Cascade, 2,000 feet (one male, one 
female, 3rd December, 1905) ; Montague Alphonse, Cascade, 1,800 feet (one 
female, 4th December, 1905) ; Mare aux Cochons, 1,500 feet, in dead leaves 
(one female, January, 1909). Silhouette: highest point, 2,407 feet, in damp 
earth under dead leaves (one male and four females, several immature, 
2nd September, 190Sj : forest near Mare aux Cochons, over 1,000 feet 
(9th September, 190S, one immature). 

A description of the jaws and ovipositor of a Mediterranean species of 
Lepidospora Z. Escherichii from Corfu) has been given by Silvestri (’US a, 
pp. 3S2-4, figs. IS, 19). The mandibles of Z. Braueri (Plate IX, figs. 104-105) 
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resemble those of SilvestiTs species rather closely, even to a characteristic 
difference between the right (fig. 104) and the left jaw (fig. 105) in the form 
and arrangement of the teeth. The large retractor muscle of the mandible 
(fig. 104 ?’c) is broad and strap-shaped; the fibres of the principal adductor 
(fig. 104 etel) are gathered into a narrow tendon, whence they radiate to the 
inside of the convex border of the appendage, as in the Lepisinatinae. The 
met, villa resembles that of Nicoletia as figured by Eschericb (’04, Plate IT, 
fig. 27), but the palp in Lepidospora is relatively much longer. The terminal 
segment of the palp carries at its tip four knob-like sensory prominences 
beset with numerous fine hairs (figs. 107, 110, s.p.) ; it also bears, a little 
behind the tip, a flattened, annular structure (fig. 110 $.?\), which may also be 
regarded as a sense-organ. At the tip of the remarkably slender galea 
(fig. 107 get . i are two peg-like spines, probably sensory. The lacinia (fig. 107 L, 
fig. 108) has two teeth at its extremity, and carries on its inner border a most 
beautiful and elaborate “comb-process ” (fig. IOSc.^j.). This process is beset 
towards its tip with a double row of strong spines (fig. 109), while at the 
base there is a series of four or five complex, flattened spinose processes, one 
branch of each being bifid at the extremity (fig. 108). 

The tongue (fig. 106 hy) is relatively narrower than that of Isolepisina ; 
its tip is em argin ate, with a small central prominence. The meuillulac 
(fig. 106 mxl), rather long and narrow in form with rounded extremity, are 
beset with oblique, parallel rows of fine hairs. 

The labium (fig. Ill) resembles rather closely that of Nicoletia as figured 
by Escherich (’04, Plate II, fig. 32), the basal plate, galeae, and laciniae 
being relatively longer and narrower than the corresponding parts in the 
Lepisminae. In Nicoletia, however, the tip of the lacinia is bifid, while in 
Lepidospora it is simple. The very broad terminal segment of the palp bears 
six circular, cushion-shaped sense-organs, each beset with numerous fine 
hairs (fig. 111). 

A thoracic leg in Lepidospora consists of coxite. trochanter, thigh, shin, 
and three-segmented foot (Plate X, fig. 112). The coxite carries several 
bifid hairs. At the tip of the shin is a strong, claw-like spine overhanging the 
base of the foot. At the tip of the foot are two strong claws, beset on the 
basal half with fine short hairs ; between the claws projects a slender 
empodium, bluntly rounded at its extremity (fig. 113j. No feature of special 
interest is presented by the sterna of the abdominal segments from the second 
to the seventh. Each carries, as usual in the group, a pair of stylets and a 
pair of protrusible vesicles (fig, 114). 

Turning to the terminal abdominetl segments and their reproductive 
processes, we find that those of the male have been already well figured 
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by Escherich (’04, text fig. 58, p. 131). 1 give now, however, a drawing 

(Plate X, fig. 116) of the ventral view of the tenth abdominal tergum, 
showing how the stout spines are arranged around the latero-posterior edges 
of the selerite, and demonstrating also the conical apodemes (fig. 116 ap) and 
the muscles eonnected with the eerei and the median appendage. 

In the female the tenth tergum is simpler and relatively narrower 
(fig. 120), without the stout spines that characterize the male, but carrying a 
pair of long, terminal bristles. The ovipositor of Lcpidospora Bvaueri 
resembles that of L. Eschcrichii , which Silvestri has figured in outline. 
The large sternum of the eighth segment (Plate X, figs. 117, 118, viii) has a 
rounded hind margin beset with strong bristles ; the sub-coxa is broad 
(fig. 118 5. c. 8), with the stylet inserted, as usual, in a notch near its inner 
edge. The anterior gonapophysis or process of the ovipositor (figs. 117, 
llS,^o. 8) is large, broadly expanded in the middle, and with a blunt tip beset 
with hairs and a few short spines. The sub-eoxa of the ninth segment 
(figs. 117, 118, 5. c. 0), on the other hand, is narrow and elongate, constricted 
centrally; the sub-coxa ($. c. 9) and the stylet together are nearly as long as 
the gonapophysis (go. 9), which is narrower than the corresponding process of 
the eighth segment, shows very imperfect jointing, and carries, near the tip 
on the inner ventral aspect, a row of thick, curved processes, forming a comb- 
like structure (fig. 119). In a young individual in which no gonapophyses 
can yet be distinguished, the stylets of the ninth segment are longer than 
those of the segments in front, and the sub-eoxae are already prominent 
(Plate X, fig. 115). 

The ovipositor of this species of Lepidospora is noteworthy on account of 
the poorly developed jointing of the gonapophyses. Eseherieh lias given 
reasons for believing that this jointing, so apparent in the Lepisminae and 
in Atelura, for example, is of a “false 5 ’ and “secondary” nature. If this 
view be accepted, the condition in Lcpidospora Eraueri must be regarded as 
primitive. It has already been pointed out that in L. gracilis Eseherieh and 
in L. mcridiomlis Silvestri the gonapophyses of the female arc long, with 
conspicuous jointing. 

Family IAPYGIDAE. 

The members of this family are easily distinguished from other Thysanura 
by the transformation of the hindmost abdominal appendages into a pair of 
forceps— a character which gives them the appearance of tiny earwigs. They 
resemble, however, the Campodeidae and t lie Collembola in the structure of 
their jaws, which are for the most part retracted into the head-capsule. The 
typical genus lapyx was established long ago hy Haliday ( 5 G4) for an Italian 
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species I. solifugus . During recent years a large number of species have been 
described from various parts of the world, ranging from the Mediterranean 
countries and the United States to New Zealand and Chile. It is not 
surprising, therefore, to find the genus represented in the Seychelles 
collection. 

Iapyx Haliday. 

Iapyx silvestris sp. nov. 

(Plate XI, figs. 121-134.) 

Feelers 25-28 segmented. Legs somewhat slender; foot four-fifths 
length of shin, bearing two slightly curved claws, with feeble tooth on 
inner edge, and a short empodium (fig. 121). First abdominal sternum of male 
(fig. 126) with a small median rounded projection on the hinder edge, and 
a pair of vesicles, over which are two “ comb "-series of small sharp bristles. 
Sixth abdominal tergum evenly rounded behind; seventh with the hind 
corners very slightly produced ; tenth distinctly longer than broad (fig. 127). 
Forceps nearly as long as tenth segment; slightly asymmetrical, with the 
tips of the cerei strongly turned inwards, and the right internal tooth nearer 
the base than the left (figs. 127, 134). 

Length 7 mm. Colour varies from whitish to chestnut in different 
specimens — all apparently adult. 

Localities . — Mahe : Foret Noire, at and over 1,000 feet elevation (5 
specimens, both sexes, 1908). Silhouette (4 males, 1908). 

This species is remarkable for the comparatively small number of 
antennal segments. In VerhoefFs synopsis of the genus (’04) no species with 
less than thirty segments in the feeler is mentioned. According to Silvestri 
(’08tf, p. 389) the true /. solifugus Haliday has twenty-eight, while /. anoclus 
Silvestri (’05, pp. 788-9) from Chile, has only twenty-seven. The latter, 
however, may be readily distinguished by the relative thickness of its legs, 
and the absence of internal teeth on the forceps, from the Seychelles insect. 
From 1. solifugus , the species now described differs markedly in the armature 
of the first abdominal sternum as well as in the comparatively broad and 
blunt processes at the hind corners of the seventh tergum. /. silvestris is 
remarkable in apparently possessing only one “ auditory ” bristle beneath 
each of the three antennal segments (fourth, fifth and sixth), which usually 
carry three or four such structures (fig. 124). 

From comparison of the specimens in this collection it appears that the 
feelers of Iapyx are capable of a high degree of contraction and extension. 
All the individuals from Mahe had the feelers presenting the appearance 
shown in fig. 121, while in two of the Silhouette specimens they were very 
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much shorter and markedly thickened a little beyond the base (fig. 122). 
Xa tu rally the first conclusion drawn was that the latter must belong to a 
distinct species, but when a third insect from Silhouette was seen to have 
one long and slender, and one short and thick feeler, and a fourth to have the 
basal half of its feeler thick, and the distal half slender (the junction between 
the two sections is showu in fig. 123). it was clear that these appendages must 
be capable of great modification in appearance. This was confirmed when 
one of the short and thick- feelered insects was transferred from alcohol to 
caustie potash with the result that the distal half of the feeler lengthened 
out, resuming its previous contracted condition when the specimen was passed 
on into glycerine. Study of well-cleared specimens show that each segment 
of the feeler consists of a cup-shaped middle region broadening distally, 
covered with firm cuticle, while the proximal and terminal regions are covered 
with thin flexible cuticle, which has a wrinkled surface in partly contracted 
specimens. What happens on contraction is that these firm, cup-shaped 
regions are pulled back into each other, the flexible intermediate tracts being 
invaginated (fig. 123). For this purpose the feeler is provided with two 
strands of longitudinal muscle. Xo reference to this interesting change of 
appearance seems to have been made hitherto, and it will be necessary for 
systematists to consider it in future when describing the feelers of insects 
of this family. 

The jaws of the South European lapyx have been well described by 
Meinert (’65), von Stunnner-Traunfels (’91), and Borner ( 08), and as those of 
the Seychelles species resemble these very closely, it is needless to dwell upon 
them, though considerable difference of opinion has been expressed as to the 
homologv of the structures usuallv regarded as maxillary. The under 
surface of the head of I. silrestris (fig. 125) shows the features usual in the 
labium of this family, with the stumpy, bristly, unjointed palps (p) that 
characterize the typical genus lapyx. 

Very little attention seems to have been paid to the genital armature in 
lapyx. Grassi (’SS. pp. 569, 572, pi. iv, fig. 47, pi. v, fig. 52) described and 
figured somewhat diagram matically the external reproductive organs in both 
sexes, and Verhoelf drew the male ('04, pi. v, fig. 22 1 and female ( ? 03, pi. xviii, 
fig. 8a) structures of HdtTOVjpyx n ovo c - zed and iac. 

In both sexes there is a small sub-semicircular ehitiuous plate connected 
by flexible cuticle with the hind edge of the eighth abdominal sternum, behind 
which it is usually reflected. When protruded, therefore, it appears between 
the eighth and ninth sterna. In the male (figs. 132, 133) this plate has a 
marginal row of long bristles, and its ventral edge is beset thickly with short 
spines. Ventral to this plate extends a straight, hairy ridge (fig. 132 /•), from 
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the two ends of which project the short, unjointed, bristly gonapophyses {go). 
The crescentic opening of the ejaculatory duct is just hidden by the above- 
mentioned ridge when the organs are seen ventrally. In fig. 132 is shown 
the shape of the opening, as seen through the thin, translucent cuticle of the 
genital plate viewed from the dorsal aspect. 

The genital plate in the female (fig. 130) has the same form as in the 
male, but its ventral surface is feebly granulated, bears no spines, and carries 
only a few long bristles. The vulvar opening is between this plate and a 
transverse ridge which projects dorsal to it; between the two lobes (fig. 130/) 
which bound this flap the central spermathecal opening (fig. 130 spe) 
appears, while external to the lobes are the gonapophyses (fig. 130 go), less 
prominent than those of the male. The lobes and the gonapophyses are 
evidently the inner and outer “ papillae ” as figured by Grassi ; their 
arrangement in Heteroiapyx novae-zedandictc , as sketched by Verhoeff ('03, 
pi. xviii, fig. 8a), is very similar. At the extreme tip of the female gonapo- 
physis is a bluntly conical papilla, around the apex of which five or six 
minute bristles form a ring (fig. 131). 

Family CAMPODEIDAE. 

The interesting little insects comprised in this family agree with the 
Iapygidae in their retracted jaws, but differ in the nature of the hindmost 
abdominal appendages, which are elongate tail-feelers or cerci, as in 
Thysanura generally. Very little is as yet known of tropical Campodeidae ; 
being blind insects living in soil and such concealed surroundings, they are 
seldom collected, and, being very fragile, imperfect and unrecognizable 
specimens are commoner than those fit for description. The Campodeidae 
from the Seychelles are few in number but highly interesting, as the species 
represented clearly belongs to the little-known genus Lepidocampa 
(Oudemans, 1890), whose members are distinguished from all other 
Campodeidae by being partially clothed with scales. 

Lepidocampa Oudemans. 

This genus was established by Oudemans (*90, pp. 76-7) for an Indo- 
Malayan species L. Weberi , inhabiting Sumatra, Java, and Flores. Silvestri 
(’99) found what he regarded as this identical species in Argentina, and 
afterwards (’01, p. 242 ; 5 05, p. 777) mentioned its presence in other parts of 
South America — Brazil, Paraguay, and Ecuador. Oudemans gives the 
number of antennal segments (over thirty), as he observed it in the Malayan 
insects, as a generic character, but Silvestri states that in the Argentine 
specimens the number of segments in the feelers varies from 22 to 32. 
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Just 22 are present in the few Seychelles specimens that possess a perfect 
feeler or two, so that, as far as this character is concerned, they might be 
referred to Olldelnalls , species, which they evidently resemble closely in size 
and general appearance. In the minute structure of the jaws, legs, and 
abdominal appendages, they appear to differ distinctly from the figures which 
Silvestri (’99, pis. 6, 7) has given of the South American Lepidocampa ; and 
specific identity in wingless insects from such widely separated areas is 
unlikely. Indeed, Silvestri (’01, p. 242) admits that comparison of types 
would be necessary to verify the reference of his Lepidocampa to Oudemans’ 
species. For the present, therefore, it seems advisable to describe the 
Seychelles specimens under a new name. 

Lepidocampa fimbriatipes sp. nov. 

(Plates XI i, XIII, figs. 135-157.) 

Feeler with twenty-two segments, four “ auditory bristles on segments 
o-C, inclusive, and a rosette-shaped antennal organ at tip of terminal segment 
(figs. 135-8). Mandible with four prominent apical teeth, and a lacinial 
“comb” of eleven teeth (figs. 141-2,. Legs as in 1 . Wcbcri Oudemans: 
the laminate pulvilli bearing on eacli side a series of stiff, bristly outgrowths 
ffig. 14G). Stylets of first abdominal segment in male (fig. 153) broadened 
distally with numerous spines, in female bluntly tapering, with a few terminal 
papillae (fig. 147). Stylets of abdominal segments 2-7 each with two con- 
spicuous stout terminal spines (fig. 14S). Telson and anal valves acutely 
pointed (figs. 149-150). (Cerei wanting in all specimens.) 

Length 3*5 mm. Colour, rich brown — the scales showing a golden lustre 
when dry. 

Localities . — Silhouette. Mahe, Foret Xoire, 1000 ft. A few specimens 
only from each island. 

The rarity and interest of this genus make it advisable to enter into some 
details with regard to the structure of our Seychelles species for comparison 
with those given by Oudemans and Silvestri for the Malayan and Neotropical 
forms respectively. The Campodeoid aspect, combined with the restricted 
clothing of most characteristically shaped scales (fig. 140)— present on thorax 
and abdomen, hut not on head or legs — makes a Lepidocampa easily recog- 
nisable. The feelers are shown by the Seychelles specimens to be capable of 
retraction and extension like those of Iapyx mentioned above (pp. 21-2). 
Silvestri saw and figured (’99, pi. 7, fig. 10) the antennal organ at the tip of 
the feeler’s terminal segment; as seen from the side, it appears — as shown in 
his drawing — as a relatively large papilla surrounded by bristles. In 
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L. ftmbriatipes (fig. 138) it is seen in surface view to consist of four prominences 
arranged rosette-wise, and surrounded by a cuticular thickening, close to 
which project a number of stout, thick, elongate spines. Silvestri overlooked 
the “ auditory ” bristles on the antennal segments from the third to the sixth, 
inclusive (figs. 136, 137). They agree closely with the similar structures found in 
Campodea ; each bristle springs from the centre of a conspicuous cup-shaped 
depression of the cuticle. There are two of these sensory bristles on the 
lower, and two on the upper, aspect of each antennal segment bearing them. 

The mandible (fig. 141) resembles generally that of the Argentine 
Lepidocampa figured by Silvestri {l.c. pi. 6, fig. 4), having an acuminate 
condyle and four prominent apical teeth, three of which bear minute 
subsidiary teeth ; on the inner face of the third tooth are a series of ridges, 
forming apparently a grinding area. The lacinia to which Silvestri drew 
attention is conspicuous, consisting of a delicate “ comb ” of eleven teeth 
springing from a wide base attached to a blunt outgrowth of the inner edge 
of the mandible just beneath the teeth (fig. 142/). 

The maxilhdae , maxillae , and tongue agree rather closely with the corre- 
sponding structures in Silvestri’s American Lepidocampa (T9, pi. 6, fig. 6); 
in our species, however, the lacinial “ comb ” (fig. 143 /) has six processes, 
each ending in a delicate and slightly inflected lamella. The innermost of 
these processes has a perfectly smooth inner edge in I. fimbriatipes, whereas 
in Silvestri’s figure it is shown with a marginal row of small, sharp teeth. 
The palp (fig. 143 p) is acuminate, with two or three papillae and stiff 
spines at its tip ; it projects obliquely and inwardly towards the mouth from 
the galea (fig. 143 </), which is crowned with a group of long bristles, and 
bears near its anterior terminal edge a blunt, peg-like sensory structure 
(fig. 144). The maxillula (figs. 143, 157 i/,/7) consists of a sub-triangular lobe 
with its blunt apex projecting over the tongue (i/y) and beset with very fine 
ridges and hair-like outgrowths. The outer edge of the maxillula is connected 
with the palp and galea just described, and the arrangement of these parts in 
Lepidocampa — lying as they do distinctly anterior to the stipes and lacinia — 
suggests that they belong really not to the maxilla, but to the maxillula, an 
opinion advocated— after study of the very similar corresponding organs in 
Campodea and Iapyx — by von Stuminer-Traunfels (’91) and Hansen (’93). 
But the base of the galea is clearly connected with the maxillary stipes, the 
lacinia in insect maxillae generally lies behind the galea, and Borner (’08), 
after careful comparison of these structures in lapyx with those of Machilis 
on the one hand, and of the Collembola on the other, is convinced that they 
are rightly referred to the maxilla. In support of this view, it is noteworthy 
that in the Maehilids — probably as regards their jaws the most primitive of 
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all insects — the palp of the maxillula is vestigial (see figs. 5, 38, Mxl), and 
it seems unlikely that in the Iapygidae and Campodeidae the maxillular palp 
should be well developed and the maxillary utterly vanished. 

The labium (figs. 145, 152) is, as Silvestri has pointed out ('99, p. 393), 
elosely like that of Campodea, but his figures (l.c. pi. 6, figs. 7, 8) are 
imperfect in detail. The sub-mentum (fig. 152 $,???.) lies direetly in front of 
the prothoraeic presternum (pst) } and the mentum (m) is reduced in extent. 
The ovoid protuberances (r>), covered with sensory spines, are probably rightly 
regarded by Silvestri as palps, while the small conical processes (Z), which 
Meinert (’65) considered to be palps, arc evidently — from their internal 
position, as Silvestri has seen — laeiniae. The broad, bristle-bearing lobes that 
project behind the mouth (fig. 152 g) must thus be recognized as galeae. 

The legs in their relative lengths and in the proportions of their segments 
agree elosely with those of I. Wcberi. The most remarkable feature of these 
limbs is found in the beautifully fringed processes — apparently pul villi 
(fig. 14G yl ) — projecting on either side from the small elaw-like empodium 
(emp) below the strongly curved claws (cl). From Oudemans 5 description 
and figure (’90, p. 77, pi. vii, fig. 8) it seems that these pulvilli in our 
Seychelles insect resemble very nearly those of his species. The pulvillus is 
a delieate, leaf-like plate, both edges of which bear series of stiff, slightly 
clubbed bristles projecting as a fringe, those of the outer series being longer 
than those of the inner. Silvestrfs drawing of the foot of the South 
American Lepidoeampa (’99, pi. 7, fig. 19) represents the whole surface of the 
pulvillus as covered by a number of rather feeble hairs, an entirely different 
arrangement from that found in I fimbriatipcs. 

The first abdominal segment , with its appendages, shows the sexual 
difference characteristic of Campodea. In the female (fig. 135) the hinder 
edge of the sternum is furnished with a row of simple bristles, while the 
stglet (fig. 147) carries long bristles from its base onwards and a few spinose 
papillae at the tip. It is apparently relatively longer and less blunt than in 
Silvestri’s species (’99, pi. 7, fig. 12). In the male (fig. 153), the stylet is 
relatively short and thiek, with a cluster of spinose papillae at the tip, while 
the edge of the sternum bears several rows of spines, those of the two hind- 
most on prominent glandular papillae. The stylets on the succeeding six 
abdominal segments (fig. 148) bear each two strong spines at the extremity. 
Silvestri’s description and figure (’99, p. 393, pi. 7, fig. 14) indicate these 
stylets merely as “ setosi ” in the species that he discovered in South 
America. 

The exsertile resides are conspicuous on the abdominal segments from the 
second to the seventh, inclusive (fig. 135). When thrust out they exhibit a 
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stiff cylindrical base, bearing the somewhat granulated, bladder-like extremity 
(fig. 154 e.v.\ 

Neither Oudemans nor Silvestri mentions the reproductive organs of 
Lepidocampa ; it is gratifying, therefore, to find that the Seychelles 
specimens afford material for at least a preliminary account of them. As 
might have been expected, they resemble rather closely those of Campodea, 
as described and figured by Grassi (’88. pis. ivand v, figs. 46, 50) and Meinert 
(’65, pi. xiv, fig. 13). In the male the hinder edge of the eighth abdominal 
sternum (fig. 154, viii) projects as a sub-triangular process, bearing series of 
long and short bristles, and concealing the external reproductive organs. 
These are exceedingly simple, consisting of two flattened chitinous genital 
plates (fig. 155 g.p.) with their free edges sub-semicircular and bearing series of 
bristles; between these plates the ejaculatory duct opens, so that the whole 
structure forms a kind of penis, as it is called by Meinert. The very short 
median ejaexdatory duet (fig. 155 d.e.) is formed by the union of paired vasa 
deferentia (v.d.) ; its outer coat is thrown into a series of corrugations, showing 
that the organ in the specimen examined is in a retracted condition, the 
retraction being brought about by the action of muscles running parallel to the 
general direction of the tube, and originating in the abdominal exoskeleton ; 
when extended the organ would evidently protrude beyond the hinder edge 
of the eighth sternum. 

The female's eighth abdominal segment has the hinder edge of the sternum 
almost straight centrally (figs. 135. 156). Beyond it project a pair of short, 
blunt, conical processes, with a few bristles (figs. 135, 156 go) which may 
reasonably be regarded as the gonapophyses ; the vulvar opening is between 
these and a semicircular genital plate (fig. 156 g.p.) corresponding to the 
dorsal plate similarly situated in the male. Anterior to these structures, and 
concealed by the eighth sternum, is the si it- like spermathecal opening 
(fig. 156 spe). 

In both sexes the hinder edge of the tenth abdominal tergum (figs. 149, 
151) is adorned with a series of simple, bifid, and feathered bristles; beyond 
it projects the pointed telson (figs. 149, 150^). The tenth sternum also has 
its hinder edge beset with varied bristles; it is deeply cleft in the middle line 
(figs. 150, 154), each half partly concealing an acuminate anal valve (vl) 
which bears an obliquely arranged series of papillae, whence spring long, 
flexible bristles. External to these valves may be seen the bases of the 
eerei (fig. 154 ce), which are unfortunately wanting in all the specimens 
examined. 

The contents of the rectum are easily visible in some of the specimens, 
and afford interesting information as to the food of Lepidocampa. They 
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consist either of conidia of Helminthosporiurn 1 and other fungi, or of frag- 
ments of insect cuticle and bristles; probably the latter indicate that 
Lepidocampa behaves as a scavenger rather than as a beast of prey. 



Order COLLEMBOLA. 

The describer of Collembola, or “Spring-tails,” from the Seychelles has 
the advantage of a field almost un worked, as one species only of these insects, 
Acanthurdla Braver i, Bonier (’06), seems as yet to have been recorded from 
the Archipelago. That insect is represented in the present collection, and 
so is a species A.relsonia tiialassophila , Borner (’07), described lately from 
Madagascar. The remaining sixteen species now recorded appear to be all 
new to science. 

Among the Collembola there is a marked division into two groups, which 
Borner 001) is probably justified in regarding as sub-orders. They are thus 
characterized — 

A. Segmentation of the abdomen well marked, occasionally the fifth 

and sixth or the fourth, fifth, and sixth segments partially fused. 

Body elongate in form. Tracheal system wanting (except in the 

Actaletinae), ...... . Arthropleona . 

B. Abdomen sub-globular with the segmentation obliterated. 

Tracheal system developed, .... Symphypleona. 

Of these two sub-orders, the latter, which marks a higher degree of 
specialization than the former, appears to be unrepresented in the fauna 
of the Seychelles, all the eighteen species here recorded being members of the 
Arthropleona. The Arthropleona may be most naturally divided into two 
very distinct families, though Borner in his latest classification (T3&) regards 
these as 44 sections 15 containing three families each, an unwarranted 
systematic elaboration. 

A. Prothurax well developed, with definite tergum, bearing bristles. 

Cuticle usually granulated, ..... Poduridac. 

B. ITothorax much reduced, its tergum undeveloped. Cuticle not 

granulated, ....... Eniomobryidae . 

Only a single Seychelles species belongs to the former of these two families; 
the remaining seventeen are all Entomobryidae. 



* For the determination of this genus I am indebted to my colleague, Professor 
T. Johnson, D.Sc. 
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Family PODURIDAE. 

Spring-tails of this family arc numerous in the great northern continental 
tracts, and not rare even in the Arctic regions. In tropical countries they 
appear to he relatively scarcer, and this scarcity is especially noticeable in 
insular faunas. The single Seychelles species belongs to a sub-family 
Neanurinae, 1 characterized by the slender, elongate mandibles and maxillae 
(see Plate XIY, fig. 1 mnd, mx } fig. 3), the mandibles being without a grinding 
molar area, and the jaws being often adapted for piercing rather than for 
biting. 

Neamurinae. 

Neanura sexoculata sp. now 
(Plate XIY, figs. 1-6.) 

Three ocelli (fig. 1 oc) and a vestigial post-antennal organ (fig. 1 p.a.) 
on each side of the head. Foot with claw un toothed, empodial appendage 
(fig. 5 emp) vestigial. Maxilla (fig. 3) with acute apex and simple delicate 
process (?palp. fig. o p). Fifth abdominal segment with intermediate tubercle 
(fig. 6 tb l ) distinct from dorso-lateral tubercle (fig. 6 tb') ; each of these 

1 Borner (’06, pp. 156-7) proposes to replace the established name (Neanura) of the 
typical genus of this sub-family by Achorutes, which Templeton gave (Trans. Ent. Soc. 
Loud., 1836) to a genus comprising two diverse species— (1) dubius (belonging to 
Achorutes as understood by Tullberg, Lubbock, Schott, and the great majority of modern 
writers) and (2) muscorum , belonging to Gervais’ Anura, 1841 (modified into Neanura by 
MacGillivray, 1893). Borner wishes to revive for the former of these two groups Bourlet’s 
generic name Hypogastrura (Mem. Soc. Science Agric. , Lille, 1839), which is stated by 
its author to be founded for Podura aquatica Linne, although the description and figure 
given show — as Borner correctly points out— that Bourlet had in view a species con- 
generic with Templeton’s Achorutes dubius . Hence Borner argues that Hypogastrura 
must stand as the generic name of this group, and mtiscorum must become the type of 
Achorutes, Templeton. Borner’s argument seems reasonable, and he has been followed 
in this revision of nomenclature by many subsequent writers. Yet his decision prejudges 
the question, still under consideration by the International Commission on Zoological 
Nomenclature, whether the type of a genus based on a misidentified species ought to be 
fixed by what the (luthor states or by what he means. In the “Smithsonian Inst. 
Publication,” No. 2256, 1914, pp. 152 f., this question is argued by a number of 
zoologists from opposite standpoints, and is finally reserved by the Commission for con- 
sideration ; and if this decision hold an author to the letter of his statement, Hypo- 
gastrura becomes a synonym of Podura. Until, therefore, the principle shall have been 
settled by authority, I prefer to retain a nomenclature which nobody can misunderstand, 
for Neanura can mean one genus, 'and no other. Achorutes, thanks to Borner’s “ emenda- 
tion,” has become ambiguous, as any name must when it gets transferred from genus to 
genus in the same family. Borner himself gives a startling exhibition of the inconvenience 
and confusion resulting from changes of this kind, by using Achorutes in one sense in the 
introduction to his paper (1906), and in the other sense in the systematic portion of the 
same paper ! 
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tubercles bearing a sensory bristle dorsally. Abdominal dorso-lateral 
tubercles rounded. 

Length 2*5 mm. Colour yellow. 

Localities. — Mahe: Cascade, 1000 feet (1908, 4 specimens). Silhouette 
(1908, 2 specimens). 

Two recently described Oriental species, N . pudibunda Irnms (T 2, pp. 86-7), 
and N.dubiosa Ritter (T2, p. 397), resemble N. sexoculata in colour, in the 
number of ocelli, and in the structure of the foot-claw. Imins and Ritter, 
however, give no details as to the maxillae and the abdominal tubercles, on 
which Borner (’06, pp. 167-9) has laid stress in distinguishing sub-genera in 
this genus. But in A 7 ! jnulibuntla Imms, a specimen of which I have lately 
had an opportunity of seeing, the intermediate tubercles of the fifth 
abdominal segment are fused with the dorso-lateral tubercles as in the 
European iV. muscorum Tempi. The simple maxilla, the distinction of the 
intermediate from the dorso-lateral tubercles of the abdominal terga, and the 
presence of sensory bristles on eaeh of these tubercles in N. sexoculata combine 
to place the species in Borner’s sub-genus Lobelia, founded for the reception 
of a Japanese insect — Neanura ( Lobelia ) So. uteri. Bonier, however, describes 
the dorso-lateral tubercles of the four anterior abdominal segments as 
“ zapfenartig ” in Lobelia ; in our Seychelles insect they are rounded like the 
other abdominal tubercles, so that in this character an approach to typical 
Neanura (A 7 , muscorum Tempi.) is shown. 

The main features of the head and its appendages may be seen by 
reference to the drawings (figs. 1-3). The cuticle is covered with strong 
granulations, and hears three prominent sub-hemispherical bristle-bearing 
tubercles on each side. The ocelli (fig. 1 oc) are imperfectly defined ; two 
lie in front closely apposed, and one behind. In front of the two ocelli is a 
smooth, cut-icular area surrounded by strong granulations ; this seems to 
represent a vestigial, post-antennal organ (fig. 1 p.a.). The feelers are of the 
short, stumpy build usual in Neanura; at the tip of the terminal segment (fig. 2) 
may be seen retractile sensory papillae, near which are some sensory bristles 
and short spines. The mandible (fig. 1 mad) is long and slender ; its proximal 
end evenly rounded, its tip blunt and toothless. 'The maxilla (fig. 3) lias a 
simple needle-like apex, near which is attached a delicate, pointed process 
(p), which may represent the palp. The labium (fig. 4j consists of paired 
elongate plates with somewhat serrate edge, borne on a median sub- triangular 
sclerite. 

The foot and its claw are of the type usual in the genus; no tooth ean be 
seen on the claw, but a minute slender vestige of the empodial appendage 
(“ inferior claw ” of older authors) may be distinguished (fig. 5 emp.). The 
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arrangement of the tubercles of the abdominal segments and their sensory 
bristles has already been sufficiently described. The spinose bristles, 
characteristic of Neanura, are in this species numerous and prominent on 
all parts of the body. 



Family ENTOMOBRYIDAE. 

Except for Neanura sexoculata , described above, all the Seychelles 
Collembola belong to this large family, the relationships of whose numerous 
genera have formed the subject of much discussion among specialists. 
General agreement exists as to the recognition of three principal sub- 
families, one of which — the Tomocerinae — is not represented in the present 
collections. In his latest classification of the Collembola, Borner (T3&) pioposes 
to raise these groups to the rank of families. The most natural definition of 
these sub-families, as they may more reasonably be regarded, seems to -be 
that adopted by Schaffer ( J 9 7), and by Borner in his earlier works (e.g. ’03), 
and their essential superficial characters may be tabulated thus : — 

A. Fourth abdominal segment equal, or almost equal, in length to the 

third. Scales wanting. Feeler with third and fourth segments 
simple and sub-equal in length. Post-antennal organ usually 
present. Dentes of spring without spines, . . . Isotominae. 

B. Fourth abdominal segment shorter than the third. Body scaled. 

Feeler with third and fourth segments ringed, the former much 
the longer. Post-antennal organ wanting. Dentes of spring 
spinose, ........ Tomocerinae . 

C. Fourth abdominal segment usually much longer than the third. 

Body scaled or unsealed — always scaled if the third and fourth 
abdominal segments are sub-equal in length. Post-antennal 
organ wanting, Entomobryinae. 

Borner in his later writings (’0G, &c.) transferred from the Isotominae to the 
Entomobryinae a group including the common European Isoiomurus palustris, 
because these insects bear on the second, third, and fourth abdominal segments 
sensory bristles or “ bothriotricha,” which are characteristic of the latter, but 
not of the former, sub-family. Now Isotomourus (of which there is a 
Seychelles species) resembles typical Isotoma and its allies so closely in all 
the main points of structure that Borner was obliged to call in a theory of 
“convergence” to account for the likeness. Unfortunately almost all writers 
on Collembola during the last ten years hastened to accept Borner’s new 
classification, although his “ bothrioticha ” (one is figured on PI. XIY, fig. 18) 
are far too slender to carry the weight which he assigned to them. Why 
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should their presence or absence be regarded as of such moment, when species 
with or without a post-antennal orgau may be left peacefully side by side in 
the same sub-family? And now, in his last paper (’13 5), Borner announces 
the discovery, on the trochanters of the hind legs of Entomobryinae, of 
another type of microscopical sense-organ. Since these are wanting in the 
Isotomurini, lie restores this group, although its members possess “ both- 
riotricha, ” to its natural position among the Isotominae. I am glad, therefore, 
that before reading Borner’s latest “system” Iliad deeided to be unfashionable, 
and to retain rsotomurus and its allies among the Isotominae, especially in 
view of certain admissions previously made by Borner with regard to 
Axelsonia, an allied genus of very great interest diseussed below. 



Isotominae. 

Two species from the Seychelles arc referable to this sub-family as just 
defined, both belonging to the disputed group of the Isotomurini ; the typical 
Isotomini are apparently absent from the fauna of the Archipelago. The 
species represent two distinct genera which may be readily distinguished. 

A. Foot-claw with distinct basal filiform processes. Bothriotricha 

simple, Axelsonia. 

B. Foot-claw without basal processes. Bothriotricha feathered, Isotomurus. 

Axelsonia Borner. 

This genus was diagnosed by Bonier (’07, p. 147) for a marine species 
found in barnacle-shells on the Manavara reef oh the coast of Madagascar. 
He had, in the previous year (’00, p. 150), published the name, referring to 
the genus in addition to the Malagasy species, Isotoma nitida Folsom (’99 a % 
p. 204, figs. 14-18), from Japan. The slender claw-processes (fig. 12 l.p.) and 
the simple bothriotricha on the abdominal segments serve to distinguish most 
definitely Axelsonia from all known Isotomine or Isotomurine genera. 



Axelsonia thalassophila Borner. 

(Plate XIV, figs. 7-14.) 

This species was founded by Bonier (/.c., pp. 147-150, figs. 1-7) for 
marine spring-tails collected in barnacle-shells on a reef in Antongil Bay 
(east coast of Madagascar). The Axelsoniae of the Seychelles collection do 
not appear to differ specifically from Burner's insects ; the only noteworthy 
divergence is in the comparative lengths ut the third and fourth abdominal 
segments, the former being distinctly the longer in the insects now recorded 
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(see fig. 7), whereas in Borner’s specimens these segments are described and 
figured (p. 147, fig. 1) as of almost equal length. The presence of minute 
secondary segments or “jointlets” between the second and third and third 
and fourth antennal segments (see fig. 9) is noteworthy. This feature is 
mentioned by Folsom in his description of A. nitidci. 

Locality . — Aldabra, from algae, Bassin Cabris, Picard Island. (J. C. F. 
Fryer, coll. 9th April, 1909.) 

On account of the exceptional interest of this species, figures are given of 
the leading structural features of the Aldabra specimens, that it may be seen 
how closely they agree with Bomer’s types. The details shown in Folsom's 
drawings of his Japanese species nitida (in which the third abdominal 
segment is longer than the fourth) agree also very closely with A. thalassophila , 
and it is possible that we have but forms of one widespread species, with a 
tropical and sub-tropical range analogous to that of not a few northern 
Collembola with littoral habitat. The Japanese localities mentioned by 
Folsom (Tokyo and Niyagi) are apparently, however, not maritime. The 
geographical relations of shore-haunting insects are especially interesting ; a 
discussion on these is given below (p. 49). 

In his remarks on Axelsonia, Bonier (l.c. p. 150) expressed his opinion 
that the simple form of the bothriotricha in the genus gives it a position 
intermediate between the characteristic Isotomini and the Isotomurini. He 
adds: “ Ob sie ein Glied der Isotomini C.B..oder der Isotomurini C.B. ist, 
lasst sich sehwer entscheiden und bleibt moglicherweise stets dem subjektiven 
Ermessen [!] der Forscher uberlassen.” After this admission it is somewhat 
surprising that he continued to argue for the decisive evidence of the 
bothriotricha as a character for placing the Isotomurini along with the 
Entomobryinae. Further on he pointed out that from the presence of 
bothriotricha in certain Poduridae and Sminthuridae, “ ist ihre Entstehung 
zur Zeit der hypothetischen Protocollembola liochst wahrscheinlich.” Surely 
if this be so, and the presence or absence of these bristles is useless as a 
family character, it should not have been allowed to override the many 
important and conspicuous features of structure which led systematists, 
until a few years ago, to include Isotomurus and Axelsonia in the compre- 
hensive genus isotoma. While objecting to Borner’s classification as 
unwarranted and highly inconvenient, I felt in full agreement with him in 
regarding Axelsonia as “tief an der Wurzel des ganzen Entomobryenstammes ” 
— an additional argument indeed for considering it to be nearly related to 
typical Isotoma. And now the discovery that these spring-tails have no 
“ trochantcral organs leads Bonier, as stated above, to replace the insects 
where this obvious relationship is emphasized. 
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Isotomursus Bonier. 

This genus was founded by Bonier ’03, p. 171) for the common European 
Isotoma jxdustris (Muller), and no other species seems as yet to have been 
included in it. Members of the genus resemble the typical Isotomini in all 
important points of external structure, but are distinguished by the presence 
of the six pairs of bothriotrieha already mentioned on the abdominal segments. 
If we are justified in regarding the possession of these as an archaic character, 
it is of especial interest to find that Isotomurus is represented in the fauna of 
the Seychelles. 

Isotomurus obscurus sp. nov. 

(Plate XIV, figs. 15-19.) 

Feelers half as long again as the head (fig. 15); relative length of 
segments as 3:8:10:11. Ocelli eight on each side, the inner posterior one 
markedly smaller than the rest; post-antennal organ broadly ovate, only 
slightly longer than the diameter of an anterior ocellus (fig. 1 G ; . Foot with 
simple, untoothed claw and lamellate acuminate empodial appendage ; no 
tenent hair (fig. 17). Length of third and fourth abdominal segments 
equal ; fifth and sixth abdominal segments distinct, and bearing a few long 
bristles. Spring somewhat short and stout ; dens half as long again as 
manubrium, tapering rapidly to tip ; muero (fig. 19) with prominent apical 
and dorsal teeth, and a minute accessory dorsal tooth. 

Length 1*75 mm. Colour deep violet-blue, except for the sutures of the 
body-segments and the dens and muero, which are white. 

Localities. — Silhouette, 1908 (G specimens). Mahe: Foret Noire, 1000 ft., 
1908 2 specimens). 

This species is closely allied to the European I.palustris (Muller), but the 
latter has a tooth on the empodial appendage of the foot, and a small ventral 
tooth on the muero of the spring. Its post-antennal organ also differs from 
that of the Seychelles species, being narrowly elliptical. I. palustris has been 
recorded from Java by Burner (’0G, p. 173) and from Calcutta by Imms 
(’12, p. 93). 

Entomobryinae. 

From the number of species included in this sub-family, it may be regarded 
as the dominant group among the Seychelles Collembola. Bonier and other 
systematists recognize several tribes which may be regarded as natural 
assemblages of genera, and are at least convenient for purposes of classifies- 
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tion. The tribes and genera comprised in the Seychelles fauna may be 
distinguished thus : — 

A. Sixth abdominal terguin elongate and eereiform, feelers with six 

segments, the two distal ringed, .... IIctcromnricinL 

including one genus, Hctcromuricvs. 

B. Sixth abdominal segment normal, not elongate. Feelers with the 

four segments all unringed. 

i. Dentes of spring flexible, with dorsal edge corrugated, 

mucro relatively short and slender, with dorsal and 
terminal teeth and a dorsal spine, . . Entomobryini. 

m . Body unsealed, .... Entomobryct . 

n . Body scaled. Mesonotum prominent. 

o. Dentes of spring without spines, Lepidocyrtus. 

p. Dentes of spring with spines, . Aeanthurella. 

ii. Dentes of spring rigid, without corrugations along dorsal 

edge. 

q. Mucro of spring relatively short and 

broad, ...... Pcironellini. 



s . Body scaled, feelers shorter 

than body, dentes with 

spines, .... Microparonella. 

t. Body unsealed, feelers longer 

than body, dentes unspined .Cremastocephcdm. 

r. Muero of spring elongate — usually a 
third or a quarter as long as dens, 
which carries series of large ribbed 
scales, ...... Cyphoderini . 

genus, Cyphoderus. 



IIETEltOMUlvICINI. 

Heteromuricus limns. 

This remarkable genus was established by Imms (12, p. 92) for a species 
H. ccrcifcr y found under dead leaves at Calcutta. The name was given on 
account of the conspicuous tail-process at the hinder end of the abdomen ; 
this, however, appears not to be a “ median eereus,” as Imms suggested, but 
the elongate terguin of the sixth abdominal segment. Imms has referred 
this insect to a new sub-family, the Heteroniurieinae, intermediate between 
the Tomoeerinae (seemingly unrepresented in the Seychelles fauna) and the 
Eiitomobryinae. He suggests, however, its probable affinity with Hetercmurus 
(Wankel), whieh is regarded by most reeent students as a member of the 
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Orchesellini. The five- or six-segmented feelers of Heteromnrieus show a 
correspondence with Orchesella, but this is a character that cannot he regarded 
as of great importance, and the mucro of the spring (fig. 24), with its two 
teeth and a slender inclined spine, is that of a typical Entoinobryine. The 
jaws, however (see below and next page), are in many respects like those of 
Orchesella. Until further allied genera shall have been discovered it is, perhaps, 
best to retain Heteromnrieus as the unique representative of a distinct tribe. 
The insects have a close superficial likeness to species of Tomoeerus, on 
account of the ringed feelers. From these, however, the form of the foot and 
macro, and the absence of spines on the dentes, distinguish them at once. 
Moreover, in Tomoeerus the third abdominal segment is longer than the 
fourth, whereas in Heteromnrieus the fourth is clearly longer than the third. 

In the Seychelles collection a new species of this genus is represented by 
numerous examples, which differ in many respects from II. ccrcifcv limns. 

Heteromuricus longicornis sp. nov. 

(Plates XV, figs. 20-24 ; XVIII, figs. 74-77.) 

Feelers (fig. 20) nearly as long as the body, six-segmented; the proportional 
lengths of the segments as 1 : 8 : ?> : 9 : 32 : 14, the fifth and sixth segments 
(except for the proximal end of the former) ringed and surrounded with 
whorls of short, stout bristle (fig. 22). Eight ocelli on each side of the head, 
the two posteriors of the inner row very small (fig. 21). Legs with scales 
and feathered hairs; a single filiform bristle near the tip; claws with minute 
internal teeth near the base, empodial appendage slender, lanceolate, 
untoothed (fig. 23). Spring half as long as the body; dens 1^ times length 
of manubrium (fig. 20), bearing long feathered hairs : mucro with evenly 
curved terminal and dorsal teeth, and a fine dorsal spine (fig. 24). 

Length 3*5 nun. Colour of scaling dark slaty-grey. 

Localities . — Silhouette (1908, 4 specimens). Mahe : Foret Noire, 1000 ft. 
(September, October, 1908, many specimens). 

This species is very easily distinguished from H. ccrcifcv limns, which 
has the feelers only about half as long as the body, the eight ocelli all 
about the same size, and the foot-claws with distal teeth. II. lonyicornis also 
is apparently half as large again as II. ccrcifcv. 

Opportunity has been taken from the number of examples of this insect 
in the collection to make a study of the jaws, as the details of structure 
known about the genus are scanty. There is nothing remarkable about the 
mandible (Plate XV111, figs. 74-75), except that the right one has, just 
proximal to the apical tooth, four small teetli (fig. 74a), while the left 
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(fig. 75ft) has two large teeth, with a couple of small rounded tubercles 
between them. The maxillulae and tongue (fig. 76) are like those of Orchc- 
sella as described and figured by Folsom (’99&). The maxillula (fig. 76, Mxl) 
has its distal free end angular, with two sub-acute prominences ; along the 
proximal region of its inner edge is the usual row of denticles— the distal few 
being blunt, the rest relatively long and sharp. The tongue (fig. 76%) is — 
like that of Orchesella (Folsom, ’99&, pi. 3, fig. 23) — broad distally, with rounded 
edges and dorsal depressions bounded by toothed ridges; the supporting foot 
of the tongue (fig. 7 6pd) is strikingly like that of Orchesella. So are the 
cardo and stipes of the maxilla (fig. 76 e. stf the sub-cylindrical galea 
'(fig. 76#) — according to the highly probable and ingenious interpretation of 
Borner (’08) — and the vestigial palp ffig. 76^), witli its long, acuminate 
bristle, being of the usual Collembolan type. The head of the maxillary 
lacinia (fig. 77) has three strong external teeth — regarded by Folsom and 
most students as representing the galea — four lamellae (fig. 77 Im), composed 
of closely approximated bristles, and a conspicuous “ brush ” (hr), consisting 
of an axis, with lateral filaments resembling an ostrich-plume in appearance. 
This structure certainly corresponds with the brush of the maxillary lacinia 
in Corethromachilis, described above (pp. 4, 6, PI. I, figs. 7-8), and in the 
“ Mittelanhang ” figured by Borner (’08, PI. A r II, fig. 12) as present in the 
lacinial head of Tetradontopliora, which it resembles rather closely. 

Food material is visible in the intestines of several examples of this species. 
It consists entirely of fungus hypbae, and conidia, the latter more fragmental 
than in the rectum of Lepidocampa (see above, p. 28), but apparently also 
referable to Helminthosporium. 

ENTOMOBRYINI. 

Entomobrya Eondani. 

Degceria Nicole t, Lubbock, etc. 

This widespread genus of spring-tails, characterized by the absence of 
scales, the great length of the fourth abdominal segment, and the foot with a 
conspicuous tenent hair, is represented in the Seychelles collection by a single 
species, which appears to be undescribed. 

Entomobrya seychellarum sp. nov. 

(Plate NY, figs. 25-27.) 

Feelers nearly tw?ce as long as head, proportion of their segments as 
3 : 6 : 5 : 8. Fourth abdominal segment three and a half times as long as 
third. Foot-claw with three teeth (fig. 26). Mucro of spring with the usual 
terminal and dorsal curved teeth, the dorsal spine slightly bent (fig. 27). 

Colour cream -yellow with violet markings, comprising a streak along 
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each side of the head, a lateral stripe along all the body-segments, paired 
l_j-shaped markings on the hinder edge of the metatergiun, a strong 
transverse band on the hinder edge of the third abdominal segment, two 
pairs of longitudinal streaks running forward from the hinder edge of the 
fourth abdominal segment, and nearly the whole of the fifth and sixth 
abdominal segments. 

Length 1*3 mm. 

Localities. — Mahe : Foret Noire, 1000 ft. (Oetober, 1908); Cascade, 
1000 ft. (1905) ; Mare aux Cochons, 1000-2000 ft. (January, 1909). 
Silhouette (1908). 

It seems hard to find clear structural characters for defining the species 
of Entomobrya. In the longitudinal violet bands on the fourth abdominal 
segment, E. seychellarum recalls the European E. nivalis DG., but the definite 
transverse band on the third segment serves to differentiate the present insect. 

Lepidoeyrtus Bourlet. 

This widely spread genus, whose members are scaled, and have the head 
overhung more or less by the mesothorax, appears to be especially well 
represented in tropical countries. The Seychelles collection contains no less 
than seven species — nearly half the total number of Entomobryinae, so that 
the dominance of the genus is strikingly exemplified. The Seychelles 
Lepidocryti may be distinguished thus : — 

A. Mucro slender, with the terminal tooth strongly procurved 
dorsal wards. 

i. Feelers not more than twiee as long as the head. 

m. Colour uniformly dark except spring and segmental 

sutures. Mesonotum rather prominent, L. silveslris. 

7i. Colour pale, with dark lateral streaks, thighs and 
antennal segments with terminal dark rings. 
Mesonotum very prominent, . . L. annulicornis. 

o. Colour pale, except for darkening of third and 

fourth antennal segments. Mesonotum less 
prominent, . . . . . L. obscuricornis • 

p. Colour pale, except for lateral patches on fourth 

abdominal sterna and at tip of hind thighs. 
Mesonotum rather prominent, . L. straviincus. 

ii. Feelers much more than twice as long as head. 

Mesonotum very prominent. 

q. Feelers about three times as long as head, L. Fryeri. 

r. Feelers nearly three-quarters as long as body, 

L. imperialism 
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B. Mucro stout, with the terminal tooth relatively small and not 

directed dorsalwards, L. Gardineri. 

All these species have eight ocelli on each side of the head, arranged in 
the manner characteristic for Lepidocyrtus (PI. XVI, fig. 44). The empodial 
appendage of the front foot (fig. 48) is in all cases less elongate than that of 
the intermediate and hind pairs (fig. 49). 

Lepidocyrtus silvestris sp. nov. 

(Plate XV, figs. 28-30.) 

Mesonotum moderately prominent, twice as long as metanotum ; fourth 
abdominal segment five times as long as third. Feelers rather less than twice 
as long as the head; proportion of their segments as 5:7: 7:4 (fig. 28). 
Foot-claw with a single minute tooth, empodial appendage narrowly lanceo- 
late, tenent hair feebly clubbed at the tip (fig. 29). Spring half as long 
as body ; manubrium stout, equal in length to dens and mucro together ; 
mucro (fig. 30) narrow, with slender teeth, the dorsal spine long and acute. 

Length 1*1 mm. Colour deep violet: only the intersegmental sutures, 
the spring and the tips of the feet pale. 

Locality . — Mahe : Foret Noire, 1000 ft. (October, 1908). 

Of all described Lepidocyrti known to me, this species comes nearest to 
L. cacruleus Eitter (’12, pp. 389-390), from Ceylon, in which the feelers are 
proportionately shorter, and the foot -claw has a distal tooth on the inner 
edge. 

Lepidocyrtus obscuricornis sp. nov. 

(Plate XV, figs. 31-33.) 

Mesonotum but slightly prominent, less than half as long again as 
metanotum ; fourth abdominal segment five times as long as third. Feelers 
nearly twice as long as head, proportion of their segments as 5:9:9:11 
(fig. 31). Foot-claw with two rather strong internal teeth (fig. 32). Spring 
nearly half as long as body, manubrium stout, as long as dens and mucro 
(fig. 31) ; mucro (fig. 33) with very prominent teeth, the dorsal spine slender 
and slightly curved. 

Length, 2 mm. Colour, pale yellow, except for lateral violet specks on 
fourth abdominal sterna and a violet suffusion on the feelers from the tip of 
the second segment to that of the fourth. 

Locality . — Mahe : Cascade, lUOOft. (1908, many specimens). 

In its type of colouration, structure of mucro, and the hairy feelers, this 
species resembles L. scabcr Eitter (’12, pp. 390-1), from Ceylon ; the latter, 
however, has the empodial appendage broadened at the tip. 
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Lepidocyrtus annulicornis sp. now 

(Plate XV, figs. 34- 36.) 

Mesonotum very prominent, two and a half times as long as metanotum ; 
fourth abdominal segment four and a half times as long as third. Feelers 
half as long again as the head, proportion of their segments as 3 : 5 : 8 : 9 
(fig. 34). Foot-claw with vestiges of teeth, empodial appendage very slender 
(fig. 35). Spring, three-sevenths length of body, manubrium equal in length 
to dens (fig. 34) ; muero narrow and elongate (fig. 36). 

Length 1*75 mm. Colour yellow, with violet tips to all the antennal 
segments and the thighs, and lateral violet streaks on the body segments, 
those on the fourth abdominal long and fureate (fig. 34). 

Localities. — Mahe: Cascade, 1000 ft. (1908, 2 specimens); Foret Noire, 
1000 ft. ^October, 1908, 2 specimens). 

This species is very readily distinguished from other members of the genus 
on account of its darkly annulated feelers and the dark-blue body-markings, 
which give it the aspect of an Entomobrya. 

Lepidocyrtus stramineus sp. now 
(Plate XV, figs. 37-39.) 

Mesonotum moderately prominent (fig. 37), two and a-half times length of 
metanotum. Fourth abdominal segment three and a-half times as long as 
third. Feelers one and three-quarters times as long as head, proportion of 
their segments as 5:9:10:11. Foot-elaw with minute internal teeth (fig. 38). 
Spring more than half as long as body, dens slightly longer than manubrium ; 
muero relatively short, with teeth very strongly proeurved (fig. 39). 

Length 2 mm. Colour pale yellow, exeept for violet patches at end of 
fourth abdominal sterna and at tip of hind thighs. 

Localities . — Mahe : Foret Noire, 1000 ft. (3 specimens, October, 1908). 

This species is somewhat near L. dahlii , Schaffer (’98, pp. 419-420), 
from lialiun in the Bismarck Archipelago; the latter species has a less 
aeuminate empodial appendage, and a differently arranged pattern of dark- 
blue markings on its prevailing yellow ground-hue. 

Lepidocyrtus Fryeri sp. now 

* (Plate XVI, figs. 40-42.) 

Mesonotum very prominent, three times as long as metanotum (fig. 40). 
Fourth abdominal segment five times as long as third. Feeler nearly three 
times as long as head, proportion of its segments as 5 : 12 : 17 : IS (fig. 40). 



Carpenter — The ApteryyoLi of the Seychelles . 



41 



Foot-claw relatively short, with proximal and distal internal teeth (fig. 41). 
Spring half as long as body, dens slightly longer than manubrium ; mucro 
narrow, with teeth somewhat short ; dorsal spine straight (fig. 42). 

Length 1*75 mm. Colour pale yellow, with tips of second and third, and 
most of the fourth antennal segments, a few lateral spots on the body- 
segments, and broad bands on the hind thighs deep violet. 

Localities . — Mahe : Mare aux Cochons, 1000-2000 ft. (1 specimen, Jan. 
1909k 

Lepidocyrtus imperialis sp. nuv. 

(Plate XVI, figs. 43-46.) 

Mesonotuin excessively prominent, three times as long as nietanotum. 
Fourth abdominal segment eight times as long as third. Feeler three-quarters 
as long as body, proportional length of its segments as 13 : 17 : 26 : 28 (fig. 43). 
Foot-claw elongate and straight, with small proximal and distal teeth ; 
empodial appendage narrowly lanceolate (fig. 45). Spring two-thirds as long 
as body, the manubrium rather longer than the dens (fig. 43 j, mucro strong 
with the dorsal tooth broad and the terminal somewhat flattened (fig. 46). 

Length 2o mm. Colour pale yellow, with irregular lateral violet streaks 
on the thoracic and fourth abdominal segments ; the tips of the second and 
third, and almost the whole of the fourth antennal segments violet, also the 
hind thighs (fig. 43). 

Localities. — Mahe: Foret Noire, 1000 ft. (2 specimens, 1908); Cascade, 
1000 ft. (2 specimens, 1908). Silhouette (4 specimens, 1908). Feiicite (G 
specimens with feelers rather shorter than those from other islands, 
February, 1909). 

This and the preceding species resemble the West African (Cameroon) 
spring-tail, L. maximus , Schott ('93, pp. 11-13, pi. iii), in the relatively long 
feelers, the very prominent mesonotuin, and the type of coloration. L. maximus 
has the mucro like that of L. Frycri, and the foot-claw and appendage like 
those of L. imperialis ; it is considerably larger than any examples of the 
genus from the Seychelles. L . robustus Iranis (’12, p. 94) from Travancoro 
South India, and L. pieties Schaffer ('98, pp. 4.6 417) from the Bismarck 
Archipelago, are also allied to this group. 

Lepidocyrtus Gardineri sp. nov. 

(Plate XVI, figs. 47-50.) 

Mesonotuin not very prominent, nearly three times as long as metanotum. 
Fourth abdominal segment seven times as long as third. Feeler nearly three 
times as long as head, proportion of its segments as 4:9:10:12 (fig. 47). 
Foot-claw very long, with conspicuous proximal and distal internal teeth, the 
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empodial appendage very long, narrowly lanceolate (figs. 48-49). Spring 
three-fifths as long as the body, the manubrium as long as the somewhat 
robust dens (fig. 47). Mucro (fig. 50) stout, with the terminal toot)) small, 
not proeurved dorsalwards and the dorsal tooth close to the terminal. 

Length 2*5 mm. Colour pale yellow, with the greater part of the second, 
and the whole of the third and fourth antennal segments, the tip of the hind 
thigh, the lateral borders of the meso- and metanotum, lateral patches on the 
fourth abdominal tergum and sterna, and the tip of the sixth abdominal 
segment deep violet. 

Localities. — JIahe : Cascade, 1000 ft. (many specimens, 1908); Foret 
Xoire, 1000 ft. (many specimens, October. 1908). 

This is a very interesting species, showing the long feelers, legs, and 
spring, and the type of coloration found in the two preceding species and 
their African and Oriental relations, while the relatively short and blunt 
i micro recalls that of the common European Z. lanvginosus , Tull berg. 

Acanthurella Borner. 

Acanthurella was established by Borner (’06, p. 170) as a sul>genus of 
Lepidocyrtus for the species from the Seychelles here recorded and another 
species from Java. The presence of strong spines on the dentes of the spring, 
the modification of the macro, and a characteristic facies differing from that 
of typical Lepidocyrtus, may warrant the recognition of Acanthurella as of 
generic rank. 

Acanthurella Braueri Borner. 

Apparently this is the only species of Collernbola hitherto recorded from 
the Seychelles. Burner ('0G, p. 17G) describes its structural features, but gives 
no figures, nor any precise locality. From the number of specimens from all 
the stations mentioned in the present collection, it appears to he common in 
i he islands of Mahe and Silhouette. 

Localities . — Mahe : Foret Xoire, 1000 ft. (1908) ; Cascade, 1000 ft. (Oct., 
1908); Mare aux Cochons. 1O00-2000 ft. (January, 1909). Silhouette (1908). 
Numerous specimens from all localities. 

There is little to he added to Bottlers description of this spring-tail. 
The feeler is less than twice as long as the head, the proportional length of 
the segments being as 5:11:11; 12. The mesonotum is twice as long as 
the metanotum, the fourth abdominal segment five times as long as the 
third. The two posterior inner ocelli are much smaller than the other 
six (fig. 52). The mucro of the spring is very characteristic in form, having a 
small, almost straight, terminal tooth, and a broad and very prominent dorsal 
tooth ; the spine is long and distinctly curved (fig. 54). 
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PAKONELLINI. 

Microparonella gen. nov. 

Body scaled. Feelers relatively short, four-segmented with the segments 
not markedly disproportionate. Legs spinose; foot-claw normal, empodium 
narrow, tenent hair feebly clubbed. Ventral tube elongate, with large pro- 
trusible bilobed sac. Fourth abdominal segment from three to four times 
as long as third. Spring elongate, with slender, rigid (Paronelline) dentes ; 
dens with a row of strong spines, but without terminal scale- appendage ; 
macro of the broad (Paronelline j type, with four or live blunt teeth. 

Type, Microparonella cacrulea (sp. nov.) Seychelles. 

This genus is of considerable interest, as it combines the distinctive 
Paronelline characters of the spring with the general aspect of an Entomo- 
bryine insect. In the inconspicuous feelers and the relatively short fourth 
abdominal segment, it seems much more primitive than most members of the 
Paronellini, and illustrates an anneetant type of structure that might, 
perhaps, be expected in some members of the fauna of such islands as the 
Seychelles. Microparonella — as its name implies — differs from most Paro- 
nelline genera in the small size of its species. On the whole, it comes 
nearest to Dicranocentroides, Imms (T2, p. 102), founded on a North Indian 
species from the Himalayan foot-hills, with which it agrees in the spinose 
dentes, but from which it may be readily separated by the much shorter 
feelers and fourth abdominal segment, and by the smaller size of the insects 

The two species referred to Microparonella may be distinguished thus : — 

A. Colour blue, three ocelli on each side, foot-claw with no distal 

tooth, mucro broader, ...... M. eaendca. 

B. Colour yellow, eight ocelli on each side, foot-claw with strong 

distal tooth, mucro narrow, ..... M.flava . 

Microparonella caerulea sp. nov. 

(Plate XVII, figs. 55-58.) 

Feeler twice as long as the head, proportional length of its segments as 
5 : 9 : 9 : 12 (fig. 55), Ocelli three only on each side (fig. 5fi). Fourth 
abdominal segment three and a-half times as long as third. Foot with slender 
sensory bristle, no tenent hair ; claw (fig. 57) with strong proximal teeth, but 
without distal tooth. Spring four- fifths as long as body, the dens slightly 
longer than the manubrium ; mucro (fig. 58) twice as long as broad, five 
prominent teeth, a ventral, two terminals, a dorsal, and a lateral. 

[G 2] 
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Length 1 mm. Colour violet-blue ; only the head, the spring, and the 
segmental junctions yellow. 

Localities. — Mahe : Foret Noire, 2000 ft. (four specimens, October, 19U8). 

Microparonella flava sp. nov. 

(Plate XVI T, figs. 59-G2.) 

Feeler twice as long as head, proportional length of its segments as 
5:8:6:12 (fig. 59). Eight ocelli on each side. Fourth abdominal segment 
three times as long as third. Foot with slender teneiit hair ; claw with very 
prominent proximal and distal teeth (fig. 60). Spring foui- fifths as long as 
body, dens rather shorter than manubrium; mucro(fig. 62) relatively narrow, 
with five teeth— a terminal, three dorsal, and a lateral. 

Length 1 mm. Colour yellow, except for the feeler and a few mottlings 
on the head and abdomen, blue. 

Localities. — Mahe : Foret Noire, 1000 ft. (one specimen, October, 1908). 

This species is evidently nearly related to M. cac-rulca , but the structural 
differences are quite definite, as well as the colour-distinction. The long, 
cylindrical ventral tube is characteristic in this genus as in Dicranocentroidcs 
1 mms; it is conspicuous in both the Seychelles species, and the large bilobed 
sac is protruded in some of the specimens preserved (tigs. 55-61). 

Cremastocephalus Schott- (1897). 

Pkrikrt/pta , Fitter (1912). 

First described by Schott for a Mexican species (’97, p. 175), this genus 
is now known to be well represented in the Eastern tropics. I t is remarkable 
among the Paronellini for the absence of scales on the body, the very long 
feelers, the broadly laminate empodial appendages of the feet, and the 
presence of a scale-like organ (tigs. 66-70 a) oil the dens, close to the base of 
the muero. All these characters are distinctive of Litter’s genus Pterikrypta 
(M2, ]). 885), he having apparently overlooked Scholl’s paper. 

The two Seychelles species may he distinguished thus : — 

A. Muero of spring thrice as long as broad, colour yellow with 

broad violet bands and streaks, . . . . . C. Scotii . 

B. Muero of spring less than twice as long as broad ; colour yellow 

with narrow lateral violet streaks, ... C. pallidas . 

Cremastocephalus Scotti sp. nov. 

(Plate XVII, figs. 63-66.) 

Feelers rather longer than whole body (including head and spring), 
proportional length of antennal segments as 4 : 9 : < : o (fig. 63y Eight 
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ocelli on each side, the two hind inner ones very small (fig. 64). Fourth 
abdominal segment four times as long as the third. Foot (fig. 65) with the 
claw strongly curved, with distinct inner basal teeth and a feeble distal 
tooth ; empodial appendage short and broad, the two supporting lamellae of 
almost equal length ; tenent hair very long and stout. Spring three-quarters 
as long as body ; dens rather longer than manubrium (fig. 63) ; mucro 
relatively narrow, thrice as long as broad (fig. 66), with three terminal teeth, 
the median very blunt. 

Length 2 mm. Colour pale yellow, with conspicuous violet markings, 
including a ring at each end of the first antennal segment, a broad ring at the 
tip of the second, the distal three-fourths of the third, and the whole of the 
fourth ; broad transverse bands on the mesothorax and the second and third 
abdominal segments ; broad paired, lateral bands on the fourth abdominal 
segment, and the whole of the last two segments (fig. 63). 

Localities . — Mahe: Foret Noire, 1000 ft. (six specimens, October, 1908, ; 
Cascade, 1000 ft. (six specimens, 1908). 

This species is nearly related to G. indicus , Imrns. (’12, pp. 104-5 
figs. 58, 59), from Calcutta, but it may be readily distinguished from that, not 
only by the coloration, but by the much more prominent teeth at the end of 
the mucro. J n ( 7 . cclcbcnsis Schaffer (’98, pp. 407-8) the mucro is narrow, as in 
O. Scotiiy but its teeth are blunt and rounded. As might be expected from 
the excessive length of the feelers in these insects, very few specimens are 
perfect. Interesting cases of regeneration, with a reduced number of antennal 
segments, may often be observed — for example, the two-segmented right 
feeler shown in fig. 63. 

Cremastocephalus pallidus sp. nov. 

(Plates XVII, figs. 67-70, and XVIII, figs. 78-81.) 

Feelers (imperfect in all specimens) longer than the whole body, first 
segment may be twice as long as head (fig. 67). Eight ocelli on each side, 
the two hind inner ones much smaller than the others (fig. 68). Fourth 
abdominal segment six times as long as third. Foot (fig 69) with claw 
slightly curved, inner basal teeth distinct, distal teeth obsolete ; empodial 
appendage with outer supporting lamella longer than inner. Spring three- 
quarters as long as body ; dens rather longer than manubrium ; mucro 
(fig. 70) hardly twice as long as broad, with three terminal teeth, the median 
one truncated. 

Length 2*5 mm. Colour pale yellow, except for violet streaks on the 
head and along the edges of the body-segments, and violet patches on the 
thigh-tips and shins (fig. 67). 
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< Localities . — Mahe : Foret Noire, 1000 feet (many specimens, October, 
1908) ; Cascade, 1000 feet (many specimens, 1908), 

This species is distinctly larger than the preceding, and easily recognizable 
by structural eharaeters as well as by its eoloration. Its muero is rather 
like that of C\ montanus Irnms (T2, pp. 105-6, fig. 60), from the eastern 
Himalaya, but in that speeies the seale-like appendage is quadrate, whereas 
in both the Seychelles inseets that structure is rounded. This latter character 
is shown also in the American species C. trilobatus , Schott (’97, pp. 175-8), 
whieh has, however— like C. affinis Folsom (’99 a, pp. 265-6) from Japan — the 
hairs on the dentes feathered, a condition not found in either of the 
Seychelles inseets, nor apparently in limns’ Indian speeies. From Patter’s 
somewhat rough figures (12, p. 386), his Ptcrikrypta sulcata from Ceylon 
must be very closely allied to C. pallidus , the form of the niucro agreeing 
almost precisely, and the foot-claws apparently differing but slightly, “ einc 
fiaehe Erhebung,” according to Hitter’s description and figure occupying the 
place of the sharp basal tooth ; the eoloration also, as described by Ritter, is 
strikingly like that of C. pallidus , so that a comparison of types might 
establish specific identity between the two forms. 

As no study of the jaws of any member of the Paronellini appears ever 
to have been made, some aeeount of these structures in Crcmastoccphalus may 
be given with advantage (Plate XY111, figs. 78-81). There is a remarkable 
general uniformity in these organs throughout most groups of Collembola. 
In Cremastoeephalus the mandible (fig. 78) is of the usual form, and calls for 
no special remark. The maxillula (fig. 79 Mxl) has an acute apex at its 
inner distal corner, and beneath this a small, blunt lobe ; the teetli at the 
base of the inner margin are somewhat short and strong. In the maxilla 
(fig. 79) the cardo and stipes are of the usual form ; the galea (fig. 72 g) has 
a delieate lobe surrounding its apex, and the palp is very small (fig. 79 p), 
with a strong, straight bristle. The head of the laeinia (figs. 79 /, 80, 81) is 
almost circular in outline, its three outer teeth (figs. 80, 81 1) hardly 
projecting beyond the edge of the evenly rounded lamellae, whieh are 
supported by series of radially arranged bristles. The tongue (fig. 79 hy) 
has conspicuous rounded distal lateral lobes and a pair of strong supporting 
ridges towards the centre; its foot (fig. I§pd) and the supporting 
arm (fig. 79 h\) of the maxillula resemble those of other genera of the 
Entomobryidae. 

CYPHODERINI. 

The spring-tails of this tribe are blind, white insects, living in under- 
ground or concealed situations, such as eaves, or the nests of ants and 
termites. Several genera have been described, and a useful synopsis of the 
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group has lately been published by Bonier (13 a). The great majority of 
the known species belong to the widespread genus Cyphoderus Nicolet, in 
which must be placed the only representative of the group in the Seychelles 
collection. 

Cyphoderus Nicolet. 

This genus is characterized by the normal build of the head and the foot- 
claw (except for the excessively long basal tooth, see fig. 72 Z>), the presence 
of a very elongate lamella (fig. 72 Im) on the empodial appendage, eleven 
elongate scales (an inner row of five and an outer row of six), on the dens, 
and usually the great length of the mucro in proportion to the dens. 

Cyphoderus insularum sp. nov. 

(Plate XVII, figs. 71-73.) 

Feeler half as long again as head, relative length of segments as 
2 : 5 : 3 : 6 (fig. 71). Foot (fig. 72) with stout tenent hair, the claw with 
slender basal tooth (&), proximal teeth hardly apparent ; empodial appendage 
(em) long, sharp, and curved, with acute basal lamella (Im). Spring half as 
long as body ; manubrium slightly longer than dens and mucro together; 
dens half as long again as mucro (fig. 73), which has a small upturned apical 
tooth and two stout dorsal teeth. Inner distal scale of dens (fig. 73 sc) 
from two-thirds to four-fifths the length of mucro. 

' Length 1 mm. Colour white. 

Localities . — Praslin : Vallee de Mai, “ swarming among termites — probably 
Arrhinotermes canalifrons (Sjost.) — in fallen log ” (December, 1908). Mahe : 
Cascade, 1000 feet (three specimens, 1908). 

In the form of the mucro and its proportion to the long dental scale this 
species resembles C. biclentieulatus , Parona (see Borner, 13a-, p. 277), inhabiting 
ant and termite nests in Italy and South Africa: as well as C. terrnitum 
Wahlgren (’06, pp. 19-20), a termit-ophile from the Sudan, and (still more 
closely) C. genneserac , Carpenter (13), from a salt spring near Tiberias. In 
the Seychelles insect, however, the mucro is of excessive length as compared 
with the dens. As regards the structure of the foot~claw, O. insularum is like 
the European C. albinos Nicolet in the absence of internal teeth. 

NOTE. 

A full set of the specimens described in this paper is deposited in the 
British Museum (Natural History). A large number of duplicates are in 
the Cambridge University Museum, and some — through Prof. Gardiner’s 
kindness — are in the National Museum, Dublin. 
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DISTRIBUTIONAL NOTES. 

In eoneluding this account of the Apterygota of the Seychelles, some 
remarks as to the indications afforded by the geographical range of the species 
or their near allies may be appropriate. There are thirteen species of 
Thvsanura and eighteen of Collembola recorded from the Seychelles 
archipelago proper and the neighbouring islands of the Indian Ocean. In the 
first place, it is necessary to tabulate the distribution of these species within 
i he area itself. 

1. Seychelles Group. 

M. = Mahe. S. = Silhouette. P. = Prasliu. B. = Bird Isl. F. = Felieite. 



Thvsanura. 



Cordh rornarlt ills Gardineri — M.S.P. 
(\ brevijxdpis — M.S. 

C. gibba — M.S. 

Lcpis m a inter m cd ia — ^ I . F . 
Lsolepisma bisetosa - M. 

Ctenob'pi&ma longicaudata — F. 



Acrotdsa collar is — M.B. 

At dura nona — M. 

Ispidospora Rraucri — M. 

Ia pyx sil vest ris — .M.S. 

LepUl oca m pa fi m bria tipcs — M S. 



L OLI.EMB0LA. 



Xca n u ra sexondata — M . S . 
Isotom u rus cd’scii rus — M .S. 
Heterom u rims long lorn is — M .S. 
Entomobrya scyclidlarum — M .S. 
Lcpubtcyrt us ob$j'u ricorn is — M. 
L. sil rest ris — M . 

L. annul icornis — M. 

L. stru/nineus — M. 

L. Frycri — M .S.F. 



Lcpidocyrtus imperialism M.S.F. 

L. Gardineri — M 

Aca nth u rclla Bra ueri — M.S. 
Micropa rondla caerulea — A . 

M. fara—A 

Cremastocepholus Scott i— M. 

C. pallid us — M. 

Cyphodcrus insula ri $ — M.F. 



Eleven of the Thvsanura and seventeen of the Collembola are thus known 
to inhabit the Seychelles archipelago in the restricted sense. Mahe, the 
largest of the islands, has ten of the Thvsanura and all the seventeen 
Collembola ; Silhouette has five Thvsanura and seven Collembola ; Felic-ite has 
two Thvsanura (one — Ctmolcpisma longicaudata. probably an introduced 
species — not found in any other island) and two Collembola: Praslin has one 
of each order: finally, from Bird Island has been collected nothing except 
the single Thysanuran Acrotdsa collar is , a house-dwelling species, probably 
introduced by man. 
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II. COETIVY. 

Thysanura. 

Aerotclsa col! avis. 

III. AMIRANTE AND FARQUHAR GROUPS. 

Thysanura. 

I sol ep) ism a hisetosa. Eagle Isl. (Amirante), Cerf and Providence J sis. 
Farqnhar. 

IV. Aldabra. 

Thysanura. 

I sol eptsm a hisetosa. Aerotclsa elongcita. 

Acrotelsa col laris. A. Scott i. 

COLLEMBOLA. 

Axelson i a tludassopliil a . 

The poverty of the exclusively cqral groups (Coetivy, Amirante, Farqnhar, 
and Aldabra) in Apterygota is evident from the above lists (II, III, and IV), 
and is highly suggestive when compared with the fairly rich fanna of the 
granite islands of the Seychelles archipelago proper (I). The only Collembolan 
found outside these granite islands is Axelsonia thalassophila , from the coral 
Aldabra group — a reef -haunting insect already known from the east coast of 
Madagascar. This spring- tail may be regarded as at least a possible subject 
for “ accidental ” dispersal across sea-channels. According to Gardiner’s 
conclusions, the present Aldabra group could never have formed part of any 
continental tract, and the transport of small insects by sea-birds is not to be 
dismissed as impossible. Still the presence of delicate shore-haunting animals 
on separated islets or analogous stations is strongly indicative of former 
continuity, or at least approximate continuity; and though Aldabra may be 
“ oceanic, 5 ’ the ancient existence of continental islands in the vicinity is 
certain. The presence of Axelsonia in Japan is noteworthy in this connexion, 
pointing to a former very extensive range of the genus. 

The Isolepisma and the Aerotelsae found in the Amirante and Aldabra 
groups may have been introduced by means of human intercourse or 
commerce, as some at least of these species frequent the neighbourhood of 
dwellings, or live indoors. The contrast afforded to the scanty representation 
of the Apterygota on these coral islands by the comparatively rich fauna of 
Mahe and Silhouette, from one or both of which come all the Machilidae, 
lapygidae, Campodeidae and (except for Axelsonia) all the Collembola of the 
R i a. raoc., vol. xxxm., skct, b. [/Y] 
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collection, is most remarkable. Tt appears that the wingless insects of these 
islands are indeed evidence of former land-connexions, pointing, like the 
granite rocks, to ancient continental conditions. For if Apterygota be 
conveyed to any extent by “ accidental ” means of dispersal, how can the 
total absence of terrestrial Collembola from the coral islets be explained ? 

Comparison, from the distributional standpoint, of the Seychelles 
Apterygota with those of other countries is rendered difficult by the 
incompleteness of our knowledge of these insects in all tropical regions. 
Especially with regard to Madagascar — with which comparison would be of 
great interest— are the records disappointingly few ; only three species of 
Collembola from the great island are included in Borncr’s recent paper (’07), 
while in Eschericlvs account (’10) of the Lepismidae only five Malagasy 
species are mentioned. In the lists below, in which the Seychelles 
Apterygota are grouped according to their known geographical affinities, 
actual specific identity is indicated by an asterisk. 

Genera peculiar to the Seychelles. 

Corcthromach il is (its sub-family group, Machilinae, being widespread) 
spp. 

Mieroparonrlla (the most primitive genus of a tribe — Paronellini — with 
cireum tropical range) 2 spp. 

ranging Genera without evident Geographical 
Affinities (7). 

Isntnm urns obscurus. 

Entorn obey a seychcll a ru m . 
Lrpulocyrt us a nmdicorn is. 

L. stra mineus. 

Species with Allies in Madagascar (2). 

Acrotdsa Broil i. * Ajrcl sonia thalassophilu 

(also Japan . 

Species with Allies in Africa (3). 

7 Acrotdsa nana . Cyphudcrus insula rum. 

* Cten ole i > ism a lunyicauda (a . 

Species with Allies in Africa and India (5). 

Lepisma intermedia. Lepidocy rf as Fryeri. 

Lepidospora Braucri. L. imperial is. 

L . Gardineri , 



Species of widely 

Jsolep is rn a b iset osa . 
* Acrotdsa collar is. 
la pyx sil rest r is. 
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Species with Allies in India and Ceylon (5). 



Lepidocyrtus sil vestris. 
L. obscuricornis . 

L. stvamincus . 



Hctcrom uricus longi cornis . 
Orcmastoccphal us pallidus. 



Species with Allies in Malaya or Australia (d). 



Acrotelsa domjata 
(Australia). 



Nranura sexoc via tcc 
Acu nthurdla Borne ri 



(Malaya). 



Species with Allies in India, Malaya, or Japan and in 
Tropical America (2). 



Lcpulocam pa fimb riatipes 
(Malaya and America j. 



Crcmast-occphalus Scott i 

(India, Japan, and America). 



No very definite conclusions can be drawn from the facts of distribution 
just set forth, mainly because, with the incompleteness of our knowledge of 
the distribution of tropical Apterygota, it would be unwise to lay stress on 
negative evidence. With regard to the Seychelles archipelago itself, however, 
the apparent absence of the Symphypleona, the more highly organized 
sub-order of the Collembola, and of all Poduridae except one species, is 
noteworthy, indicating that the islands became separated from the great 
continental tracts before the majority of genera belonging to those groups 
had been able to spread far. A somewhat parallel case is afforded by the 
Aptcrygote fauna of the Sandwich Islands, from which also the Symphypleona 
seem to be absent, and the Arthropleona comprise only a single species of 
Poduridae (see Carpenter, ’04) belonging to the same tribe as the Seychellean 
Neanura scxoculata , but to a more primitive genus, Protanura. It is note- 
worthy, also, that the dominant genus of Arthropleona in the Hawaiian 
archipelago, as in the Seychelles, is Lepidocyrtus, and that the other 
Collembola occurring in Hawaii are an Isotoma and two species of 
Entomobrya. 

When the Apterygota of the Malagasy and Mascarene Islands shall have 
been well worked, there will be doubtless recognized many more species with 
affinity to Seychelles insects than the two mentioned above. The feature 
that comes out from the analysis with some clearness is the establishment of 
faunistic links between Africa, the Seychelles, and India ; the range of some 
of the most remarkable of these, such as Lepidocampa and Cremastocephalus, 
stretch as far west as South America, and as far east as Java and Japan. 
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